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T FOREWORD 


As the History of Hindu Chemistry by the late Acharya 
. Prafulla Chandra Ráy, the Founder-President of the Indian 
Chemical Sgciety, went out of print some two decades ago, and 
the necessity for its republication was being felt by all students 
of the history of science, the Council of the Society at one of its 
meetings in 1948 decided to publish a revised edition of the book. 
It was further resolved that the new publication should 
incorporate all additional important materials that had since 
Been brought to light, and that its name should consequently be 
changed to “History of Chemistry in Ancient and Medieval 
India". A publication board comprising a few distinguished 
Fellgws of the Society with Prof Priyadaranjan Ray as 
the Editor, was constituted for the purpose, and Prof. RAy was 
entrusted with the task of preparing the manuscript. 


As the resources of the Society were too limited to meet 
the cost of the publication, an appeal for financial assistance to 
the scheme was issued. In response to this the Society received 
a sum of Rs. 13,153/- as donations from various organisations. 
The fund has recently been augmented by a grant of Rs. 5,000/- 
from the Government of India. The names of the Donors with 
their respective contributions are given below : 


1. . Government of West Bengal ... Rs. 5,000/- 
2. Government of India ... Rs. 5,000/- 
3. Bengal Chemical & Pharmaceutical 

Works Ltd., Calcutta .. Rs. 5,000/- 
4. UNESCO ... Rs, 1,659]. 
5. Тће Calcutta Chemical Co., Ltd., 

Calcutta .. Rs 1,000/- 
6. Alembic Chemical Works Co., Ltd., 

Baroda .. Rs 600/- 


Rs. 18,153/- 
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The Society takes this opportunity of recording its 
grateful appreciation of the generous help received. d 


It was originally announced that the book would be placed 
before the public by the end of 1953 or in the early part of 1954, 


Ф 


but owing to certain unforeseen circumstances over which the ° 


Society had no control, the publication has been o»nsidetgbly 
delayed. For this, the Society owes an apology to all its Donors, 
Fellows and Subscribers. The Society also regrets that, due to 
some difficulties connected with the press, some printing errors 
have crept into the text. 


Itisindeed a matter of great misfortune for the Society 
that one of the members of the publication board, Dr. S. S. 
Bhatnagar, did not live to see the publication of the book. 


In spite of all its imperfections, it is hoped that the present 
volume will be found as useful as its original edition, the 
“History of Hindu Chemistry". The Society has placed itself 
under a deep debt of gratitude to Prof. Priyadaranjan Ray for 
his painstaking and devoted work in connection with the 
revision and editing of this great book by the late Acharya. 


5. K. Mukherjee Б.С. Guha 


Secretary. President. 


INDIAN CHEMICAL SOCIETY ° 
Calcutta, January 1, 1956. 
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PREFACE 


History does not, as generally represented, consist merely 
in the shifting of geographical boundaries of countries and 
dominions, іп the changes of their names, in the military 
exploits of royalties and nations, or even in the undulations 
and migrations of greater and lesser waves of populations. 
These are but the casual and external changes, and may be 
viewed upon as the symptoms of the great mental vicissitudes 
of the human race. In the opinion of many eminent thinkers, 
individual fortunes or iudividual events, by themselves, are not 
of real importance in history, though they may be highly sensa- 
tional or of great political and economic significance for the 
time being and occupy the headlines of newspapers. History, 
from a philosophical point of view, represents, in fact, a long 
range process involving very long durations and very large 
numbers. Individual persons or events are important in history 
to the extent they serve as symptoms of this long range process 
and as means to the realization of this process. For, individuals 
have their rise and decay, while history is a continuous process 
aud knows no end. The real history of mankind is, therefore, 
constituted by the thoughts of the past; the leading conceptions 
of all remarkable forms of civilization; the achievements of 
genius, of virtue and of high faith. In short, it is the record of 
the past experience of humanity and of the evolution of the 
human mind with its ideas and sentiments, its truths and toils, 
its virtues and guilt. The scientific and cultural achievements 
of mankind, representing the progress of civilization, therefore, 
supply the materials for real history. In fact, history becomes 
utterly incomplete, if it fails to narrate the progress and 
development of science which has led to the modern civilization 
with its remarkable achievements. If there be any unfailing 
criterion for the growth of civilization or the evolution of 
human mind, it lies in the progressive unification of the 
world to which science has undeniably made the greatest 
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contribution, inspite of the two frightful international conflicts 
on a global scale and a more intensive preparation for the . 
third, aided by catastrophic atomic weapons derived from the 
pursuit of science itself. History of science, therefore, consti- ° 
tutes an integral part of the history of human civilization or of 
the true human annals of the earth; and as knowledge and ° 
wisdom grow only on the accumulated experience®of the past, 

it forms an essential element in the study of science itself. 


But, to write a history of science, or any special part 
thereof, is no easy task. For, in the first place the writer must 
know both science and history ; even the most perfect under- 
standing of the one is inadequate for the purpose without some 
information of the other. Then again. he must assume 
a psychological detachment as a safeguard against all prejudices 
that tend consciously or unconsciously to exalt national or zacial 
pride and thus influence his judgment. The task of the present 
writer is, however, considerably lightened not only by the limi- 
tation of his scope to the history of chemistry in ancient and 
medieval India, but also by the fact that he had merely to edit 
and more or less revise the pioneering work, the History of 
Hiudu Chemistry, by his illustrious teacher Acharya Prafulla 
Chandra RAy. But at the same time, it must be admitted that the 
chronology, relating to the compilation of many antient Indian 
treatises—literary, scientific or religious, is in a state of almost 
hopeless confusion. ‘There is seldom any unanimity among the 
experts on any particular topic in this connection. 'The usage 
of ancient authors in recording the time of their composition by 
the period of the reign of the monarchs, under whose protection 
and patronage they lived and wrote, has contributed in no small 
measure to this confusion. Besides, there was no universally 
accepted era with definite origin, on the basis of which the dates 
could be caleulated. Asa result, there has been much contro- , 
versy about the origina] source of many ideas and of the know- 
ledge of many facts, the priority whereof might be claimed both 
by the Hindus and the Greeks of the early ages. It should not, 
however, be forgotten that one and the same idea might be 
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conceived, or the knowledge of one and the same fact might be 
' acquired, almost simultaneously or at slightly different periods 
of time by people in different countries in a perfectly indepen- 
dent manner. For, the evolution of human intellect is known 
to follow more or less the same pattern everywhere, irrespective 
of алу geoggaphical limitations, In the absence of any definite 
record of indisputable evidences, such controversies about any 
particular nation borrowing concepts and knowledge from the 
other, are obviously of little historical significance. They are 
likely to arouse, on the other hand, mere national vanities. In 
the present volume, the editor has, therefore, tried to adhere to 
the least controversial dates after a careful consideration of the 
balance of reliable evidences. Moderation, rather than extrem- 
ism, has been a watchword with him, but without any irrational 
revereuce for it. How far he has succeeded in his efforts is left 
_/to the judgment of competent authorities on the subject. 


\ 
The History of Hindu Chemistry by P. C. Rly went out 


of print nearly a quarter of a century ago. It had been the only 
publication which gave a systematic account of the achieve- 
ments of the early Indians in the field of chemical knowledge. 
As а result, the students and historians of chemistry have keenly 
felt the need of filling up the void created thereby. In order 
to meet this demand the Council of the Indian Chemical Society 
decided some years ago to publish a revised edition of the 
History of Hindu Chemistry of the late Acharya P. C. Ray, 
who was the Founder President of the Society. The task of 
editing was entrusted to the present writer. In this new volume 
under the name of ‘History of Chemistry in Ancient and 
Medieval India’ much new materials have been added, and all 
facts have been carefully sifted with a view to exclude those of 
. doubtful origin or spurious character. Reference has also 
been made to the social and cultural conditions of the country, 
associated with the different stages of development of chemical 
knowledge. Evidences, supported by illustrations wherever 
possible, of the skill displayed by the early Indians in the art of 
making glazed pottery, in the extraction and working of metals, 
e 
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in the preparation of caustic alkalies, oxides and sulphides 
of metals, etc., have been recorded. It is expected that the * 
students and historians of science will find in the book suffici- , 
ent materials of interest and value for the proper assessment of 
the ancient Indian civilization and culture. ћ 


As in the History of Hindu Chemistry, a disctssion 08 the 
decline of scientific spirit in India has been introduced in a 
separate chapter. The section on the mechanical, physical and 
chemical theories of the ancient Hindus by B. N. Seal has also 
been included as an appendix, though somewhat abridged from 
what appeared in the History of Hindu Chemistry. The 
original Sanskrit Texts in Devnagri script, relating to the 
main topics of the book, are reproduced after the appendix 
without any change from the History of Hindu Chemistry. 
This is followed by the reproduction of the Tibetan "Texts 
in Roman script. The English translation of the Tibetan ~ 
Text, Rasa yanasastroddrti, which could not have been included 
in the main book, is also added fre. The editor is deeply 
indebted to Sri Suniti Kumar Pathak, M.A., of Visvabharati 
University, Santi-Niketan, Bengal, who very kindly trans- 
ctibed and translated this text from the Tibetan xylographs 
for the present volume. 


It is indeed 8 great pleasure for the editor to express here 
his deep sense of gratitude to Professor P. K. Gode, M.A. of 
Bhandarkar Oriental Research Institute at Poona, who was 
very kind enough to go through the entire manuscript of the 
book and to help the editor with many valuable suggestions and 
useful informations. The editor also desires to record his 
appreciation of the great service and assistance he has received 
from Sri Debabrata Bose, M.A. of City College, Calcutta, 
in collecting new materials for the book. Не further wishes , 
to express his indebtedness to some publishers and friends for 
permission to use their illustrations and photographs. These 
are acknowledged at the appropriate places. 


Calcutta, January 1, 1956 EDITOR 
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ABOUT THE AUTHOR OF THE 
History of Hindu Chemistry 


ACHARYA PRAFULLA CHANDRA RAY 
* 


Born in a cultured and rich family in the district of 
Khulna, now in East Pakistan, in 1861 (August 2) Prafulla 
Chandra imbibed from his very childhood through the in- 
fluence of his father, who was a landed proprietor with 
liberal education, the principles of rational thinking and the 
value of disciplinary methods. After his preliminary edu- 
cation in his father’s village school up to the age of nine, 
whem the family migrated to Calcutta, he joined the Hare 
School and subsequently the Albert School From the last 
named institution he passed the Entrance Examination in 
1879. A persistent attack of dysentery in his school days 
left a permanent stamp of weakness upou his constitution. 
For his further study he joined the Metropolitan Institu- 
tion, now known as Vidyasagar College, and used to attend 
the lectures on Physics and Chemistry at the Presidency 
College, Calcutta. The lectures and experiments of Professor 
Pedler in Chemistry at the latter institution stirred his imagina- 
tion and awakened in him a spirit of enquiry and interest 
in natural science. In 1882 he obtained the Gilchrist Scholar- 
ship, which enabled him to proceed to the United Kingdom and 
join the University of Edinburgh in the Faculty of Science. 
There he came under the influence of Professor Crumbrown in 
Chemistry which became his favourite subject. Alexander 
Smith and James Walker were his class-fellows. He obtained 
his D.Sc. Degree in 1888 and became the recipient of several 
scholarships in the Edinburgh University. 


On his return to India, Rày was apponted Assistant 
Professor of Chemistry at the Presidency College, Calcutta, in 
1889, where in 1911, only a few years before his retirement, he 
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became the Senior Professor. Here he established a very high 


reputation as a successful teacher and investigator,’ and ` 


gathered around him a band of devoted research workers. He 
and his colleague Jagadis Chandra Bose, the then Professor 


of Physics at the Presidency College, were the first Indian 5 


teachers to initiate research work in natural Science aad to 
inspire young minds with a spirit of enquiry, desire for know- 
ledge and quest for truth. He used to take special delight in the 
study and teaching of the history of chemistry. In 1902 he 
published the first volume of his momumental work, the History 
of Hindu Chemistry, the second volume of which appeared in 
1908. This was the result of a long and painstaking research; 
extending over a period of 15 years, and gives us a glimpse 
into the achievements of the early Hindus in the domain of 
positive science. The book was rightly acclaimed as a valuable 
contribution to the history of science. 


In 1916 he retired from the Presidency College and assum- 
ed charge as the Head of the Department and Palit Professor of 
Chemistry in the newly started University College of Science, 
Calcutta. Both at the Presidency College and at the University 
College of Science, Клу succeeded in training and inspiring 
successive bands of devoted research workers who dedicated 
themselves to scientific career. Gradually an Indian School of 
Chemistry came into being, largely through his example and 
influence. The publications from his laboratories at the 
Presidency College and the University College dealt with a 
large variety of chemical problems and numbered about a 
couple of hundred. He took a leading part in the inauguration 
of the Indian Chemical Society in 1924, of which he was the 
Founder President for the first two terms. The Society received 
liberal finacial aids from him from time to time. 


Ray retired from his position as Palit Professor of Chemis- 
try of the University College of Science in 1936 at the age of 
seventy-five, and remained as an Emeritus Professor till the end 
of his life. He made a free gift of his salary during the last 15 
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years of his service to the University for the extension and 
- develepment of the Department of Chemistry in the University 
College of Science and Technology. Several Research 
* Fellowships and Research Prizes are being maintained out of 
the interests of the fund thus endowed. 


ePrafulla Chandra received many honours in life. He was 
the recipient of Honarary Degrees of D.Sc. of the Univer- 
sities of Durham, Dacca, Calcutta and Banaras. In 1911 he was 
made a Companion of the Order of the Indian Empire and was 
knighted after the first world war. He was elected General 
President of the Indian Science Congress in 1920, and in 1934 
became an Honorary Fellow of the Chemical Society, London, 
and also of the Deutsche Akademie, München, a little earlier. 


Ray was also held in great respect as a pioneer of 
chemical industries in india, In or about 1900 he founded the 
Bengal Chemical and Pharmaceutical Works, which was 
converted into a limited concern in 1902. He was also associated 
with a large number of industrial organizations. 


As 8 social worker and social reformer Ráy rendered 
singular services to his country. He was ever ready to come to 
the rescue of suffering humanity, stricken by famine, flood 
or other natural calamities. 


Though a scientist by profession, his love for, and know- 
ledge of, literature and history were rather remarkable. Tagore, 
Michael and Shakespeare were his favourite poets, from whose 
works.he could quote off-hand from memory. Тһе writings of 
Emerson and*Carlyle fascinated him greatly. A measure of 
his interest in literature and history can be obtained from his 
oft-repeated remarks that ‘he became a chemist by mere 
‘accident’. The first volume of his autobiography, Life and 
Experiences of a Bengali Chemist, was published in 1932, 
which was followed by a second volume in 1935. The book 
was dedicated to the youths of India with the hope of stimulat- 
ing their activities for national regeneration. It provides an 
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instance of his high literary ability. Professor Armstrong, 
while reviewing it in Nature, made the following comment : 


“From beginning to the end the message of the book is 
one of the highest endeavour—pulsating with vitality and 
intellectual force". a 

) 2 

Prafulla Chandra had a poor health, being victim of 
chronic dyspepsia and occasional insomnia. Не lived a single 
and a very simple life of austerity, and always placed principles 
and ideals above materialinterests. It wasa life of self-denial, 
but invigorated by the perennial fountain of all pure humanities. 
He gave away in charity almost all that he earned, keeping 
only the irreducible minimum for himself It may be said of 
him that his wealth lay in the smallness of his wants. 


In politics, though never an active participant, Prafulla 
Chandra belonged to the nationalist school. The emancipation 
of India—political, social and economic, was his life’s dream, 
for which he never ceased to strive. But unfortunately, he did 
not live to see the realization of his dream, as he passed away 
after a short span of illness on June 16, 1944, only a few years 
before India gained her independence. No truer picture of his 
life can possibly be depicted in words than that presented by the 
following quotation from what Sir Edward Thorpe wrote in 
Nature as early as 1919: 


“Her ( India's) elevation will not come in Sir Prafulla 
Chandra RAy’s time. A small spare man, in feeble health, and 
a confirmed dyspeptic, he will be spent in her service. But the 
memory of these services will survive”. 
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Chemistry in [m Ás in all other countries, had 
is origin in the development of practical arts to meet the 
demand for the necessities of life, as also in the speculation 
abeut the eature and composition of matter. ‘The two great 
human instincts, self-preservation and an urge for knowledge, 
are thus responsible for its birth and growth, as for many other 
human achievements. 


The earliest evidence of chemical knowledge possessed by 
the ancient Indians in the prehistoric age has been brought to 
light by the findings of archeological excavations in Baluchis- 
tan, Sind and the Punjab. These reveal the existence of a 
pre-Aryan civilization, particularly at Mohenjo-daro in Sind 
and åt Harappa in the Punjab, closely linked with, and akin to, 
the Sumerian Culture of Mesopotamia and the Nile-Valley 
civilization of Egypt. According to the opinions of experts 
and competent authorities the Harappan Culture flourished 
during 2500—1800 B.C. round about the flood plains of the 
river Indus and its five tributaries. Hence, it is frequently 
referred to as the Indus Valley Civilization of the early Bronze 
Age. The ruins of this ancient civilization that have been 
unearthed at Mohenjo-daro and Harappa furnish much infor- 
mation about the chemical knowledge acquired by the Indus 
Valley people, particularly with reference to the practical arts 
like pottery, brick-making and the extraction and working 
of metals. Excavations at different localities in Baluchistan 
and at some parts of Sind provide evidences for still more 
ancient settlements with their characteristic cultures dating as 
far back as the fourth millenium B.C. ‘The findings testify 
to the facts that the people in the remote ages were acquainted 
with the art of making painted potteries, as well as with the 
preparation and working of metallic copper. 

After the decline of the Harappan Civilization there 


followed a dark age in India, or almost an extinction of 
civilization, so to say, till after the advent of the Aryans near 


$ 
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about 1500 B.C. The Aryans, to begin with, were pastoral 
people, but they gradually built up a civilization characterized 
by a remarkable progress in the pursuit of science, literature, 
“aris, philosophy and religion. Since the beginning of this 
civilization the evolution of chemistry may be said to have 
proceeded in a more or less uniterrupted course inspite of 
numerous political and social changes in the couhtry til? it 
suffered a gradual but mysterious decline towards the end of 
the middle ages, just at a time when science was emerging with 
an extraordinary vitality on the continent of Europe. In his 
history of Hindu Chemistry P. C. Ray has shown that there 
are four successive stages in which chemistry may be said tc 
have developed in'ancient and medieval India since the 
Vedic Age. These are distinguished as the Ayurvedic Period, 
the Transitional Period, the Tantric Period and the latro- 
chemical Period. They are not, however, mutually exclusive, 
but merge into one another. 

Considering the pursuit of chemistry by the prehistoric 
Indians before the Aryan conquest to constitute a separate 
period of its own, we propose to divide the present volume into 
five sections in chronological order. 


A short account of the cultural background in each period 
has been given which will facilitate a proper understanding 
of the development of chemical knowledge of the time. 


The Prehistoric Period may be said to have extended 
from about 4000 B.C. to 1500 B.C.; the Ayurvedic Period 
from the Vedic Age or pre-Buddhistic era to circa 800 A.D. ; 
the Transitional Period from 800 A.D. to circa 1100 AD. ; 
the Tantric Period from 800 A.D. to circa 1300 A.D. ; and the 
latro-chemical Period from 1300 A.D. to circa 1550 A.D. To 
these we have added another section giving an account of the 
chemistry in practical arts, as pursued in India, till the break-up 


of th я 3 4 
"e irum Empire or her annexation by the British (circa 
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BRONZE AGE 
SETTLEMENT SITES 
IN WESTERN INDIA 
C QUETTA WARE ७2-08 CULTURES 
® AMRI E d А KULLI CULTURES 
Q NAL-NUNDARA Ф SHAHI-TUMP 
CULTURE CULTURE 


LAND OVER 40000 FEET STIPPLED 
meni 5 abia 


Fig. 1. (Piggot, Prehistoric India, 1950). 


Page 1 


. PREHISTORIC INDIA 
( Circa 4000 В, С.—1500 B. C. ) 


CHAPTER 1 


Ü ePRE-HARAPPAN PERIOD 
( Circa 4000 В. C.—2000 B. С, ) 


Evidences of the earliest cultural settlement in India 
have been obtained from the excavations in Baluchistan and 
the neighbouring parts of Sind. Earliest agricultural commu- 
nities yet known in India have been indentifed in these 
mountainous and desert areas of the country, It is estimated 
to date back in the fourth millenium B. C. and shows a close 
relationship with the ancient Bronze Age Culture of the 
neighbouring regions of Western Asia. Various settlements 
that have been unearthed are believed by the archaeologists, 
to represent more or less independent cultures of their own, 
and a classification has been made on the basis of the techni- 
ques employed in pottery painting. People in these ancient 
settlements were all acquainted with the art of making 
potteries of burnt clay and painting them with various de- 
signs. A broad classification, based on the colour of the 
wares, has been made with subdivisions named after the 
sites of occurrence as shown below ( cf. Fig. 1 ). 

І Buff-ware Cultures: 

(a) The Quetta Culture. 

(b The Amri-Nal Culture ( with Amri in Sind and 
„ the Nal Valley in Baluchistan » 

(с) The Kulli Culture (in South Baluchistan ). 

П. Red-ware Cultures: 

(0 The Zhob Cultures (from sites in North Balu- 
chistan ). 

The pottery from the Quetta sites has got a. buff-body, 
painted over with designs in a purplish brown or black 
paint, 
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Тһе wares trom Amri and from the Nal Valley are 


more or less of the same type, which justifies their treat- ` 


ment under one head ( cf. Fig. 26 and 26 ). 


The houses in these settlements were made of stone 
and mud bricks with a refinement of white plaster in some 
instances over the inner faces of the walls. Insa cenfesery 
at Nal a flat copper axe was found besides many pottery 
vessels and beads in certain areas, and two hoards of copper 
implements were observed at another place. 


The colour of the Amri-Nal pottery body is a very 
fine soft buff or pink. On this a white slip is frequently 
applied as a background for painted designs. Polychrome 
pottery vessels have also been found at Nal with red, blue, 
green and yellow paint. 

Copper axes and chisels, found in the Nal cemetery, 
have not been all analysed ; but a fragment of an axe found 
near about the cemetery gave on analysis : 


Copper x M 93,05 per cent. 

Lead s | 214 , » 

Nickel ж ө ВО У ИШӘ» 

Arsenic T Ln trace (cf. Piggott, Prehistoric 
India, p.90 ) 


The high percentage of nickel is rather significant 
and reminds one of the copper objects from Mesopotamia 
of Early Dynastic specimens as also of copper articles found 
at Mohenjo-daro and at Harappa as we shall diseuss here- 
after. The presence of nickel has been attested in the cop- 
per ores of Rajputana and Afghanistan. But it is quite like- 
ly that the metal was derived from a local Baluchi ore, as 
ancient copper workings are alleged to exist in Baluchistan. 
The lack of communication and the independent character 
of these early agricultural settlements of small size exclude 
the possibility of its being obtained from a distant source. 
The comparatively very low percentage of arsenic in the 


metal also indicates a source different from that of the 
Harappan copper. 
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Fig. 2а. Polychrome Nal wares ( Piggott, Prehistorie India ). 


Fig. 25. Amri wares ( Ancient India, 1946 ). 
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Among the other findings in the Nal cemetery, beads 
made of agate, carnelian and lapis lazuli may particularly be 
mentioned. Lapis lazuli was probably obtained at a later 
date from contact with the Нагаррап folk who acquired this 
Substance mostly from Persia and Afghanistan. Beads made 
of a glass frit, very similar to faience, found in the cemetery 
must also be of later date, indicating contact with the Harappan 
people. The finding of a perforated stone weight very similar 
in shape to those from Mohenjo-daro confirms this view. 

A third series of sites of settlements in South Baluchistan 
in the Kolwa region gives evidence of a distinctive culture, 
named as the Kulli Culture, characterised by their painted" 
pottery style. Pottery, baked clay figurines and copper objects 
have been found in the cemeteries in the Kulli region. Influ- 
ence of the Harappa style in the potteries of later periods, can 
be detected. The paintiug on the pottery body is generally 
of a black colour with an occasional use of red. There is 
frequently a pale red or sometimes a whitish slip, on which the 
painted design is placed. Clay figurines representing cattle, 
particularly the humped bull, are painted. The figurines of 
women, however, are of a single colour, though their modelling 
is more elaborate and ornamental. Vessels carved out of 
soft stone also form a special feature of Kulli Culture, 
indicating contact with the Indus Valley Civilization. Copper 
and bronze objects form a surprisingly large part of the grave- 
goods deposited with the cremations. Cremation cemeteries 
have been unearthed at some sites in the Kulli region, 
particularly at Mehi. A copper mirror, 5 inches in diameter 
with a copper handle representing a stylised female figure, 
constitutes a most outstanding find in the Meli cemetery. 
It reflects indeed a great credit to the inventive skill of these 
early Baluchistan metal-workers. The same cemetery was 
found to contain another copper mirror in the shape of a 
circular dise, 5 inches across and without a handle, besides 
two copper pins, one with a flat, disc-shaped head and the 
other with a head of small lapis lazuli bead. Fragments of 
simple copper bracelets and of small bowl (containing, as 
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found on analysis, traces of nickel) were the other articles to 
be noted. A copper pin with a somewhat bent head was 
found also at Kulli, as well asa fragment of sheet gold. Beads 
of lapis lazuli and agate also occurred in numbers (cf. Fig. 3). 


There is good evidence of trade exchanges and move- 
ment of people between these Baluchistan settlements and 
those of the Indus Valley. Points of contact between the Kulli 
Culture and that of Mesopotamia also become evident from a 
consideration of the similarity in composition and spirit, 
and to some extent in technique, between the two groups of 
pottery. According to Piggott there is some evidence that the 
merchants of Baluchistan went by sea to settle in Sumer 
(Mesopotamia) much earlier than the trade between the Indus 
Valley or Harappa people and those of the twin rivers in 
Mesopotamia was established. 


Sites of allied prehistoric settlements have also been 
discovered in North Baluchistan, particularly in the valley of 
the Zhob river. These are not so numerous as those of Sind 
or South Baluchistan. They represent, however, a group of 
cultures which though akin to those already described, yet 
possess some distinguishing characteristics of their own. 1169 
are connected possibly with the Red-ware Cultures of Persia. 
These Zhob Cultures show more or less a distinctive painted 
pottery style with a red pottery body. ‘Towards the later stages 
of the Zhob Cultures contact with the Indus Valley Civilization 
becomes evident, as in the case with the South Baluchistan 
Cultures. The painting is stylish with red and black on the 
red body of the wares, recalling the Amri technique and su- 
ggesting an interchange of ideas. A series of important pre- 
historic towns on the spot in the final stage of their develop- 
ment with settlements or trading posts established by the 
Harappan people are implied by a consideration of the change 
in the pottery technique found in the articles from different 
stratified deposits. As in the Kulli Culture of South Baluchistan 
a number of clay figurines of cattle and women have also 
been found in the Zhob Valley settlements. In the earlier 
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Fig. 4. Typical Zhob wares ( Ancient India, 1946 ). 
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deposits there is little evidence of metallic articles, but copper 
objects, and beads of lapis and jade have been obtained from the 
latest strata indicative of possible Harappan occupation on 
the site (cf. Fig. 4). 

In conclusion, it may be stated that the early Baluchis- 
tan settlements must have a priority over the Indus Valley 
Culture and should be dated well back in the fourth mille 
nium B.C. while the later settlements began in the Early 
Dynastic Period of Sumerian Culture near about 2800 B.C. 
and continued to overlap with the Harappan Culture or even 


later. 


We have seen that these prehistoric people were acquain- 
ted with the art of making baked or burnt clay pottery, 
as well as painting the same with two or more colours. 
This implies the construction of open and closed kilns. They 
also knew the art of extracting copper from the copper ores 
and of working the metal into various articles by hammer- 
iug, cutting and rolling. Closed pottery kilns with their re- 
ducing atmosphere served satisfactorily for the smelting of 
copper ores for which the temperature needed does not ex- 
ceed 700°-800°C. But no evidence of cast copper articles has 
been obtained, showing that, as a much higher temperature 
of about 110000 for melting copper for the purpose is neces- 
sary, the construction of an advanced type of furnace to pro- 
duce this high temparature was not evolved at the time. 
Nevertheless, with the development of the art of painted and 
polychrome pottery, and that of smelting copper from copper 
ores, it may be said that these prehistoric people of the fourth 
and third millenium B.C. laid the foundation of chemistry 


and of metallurgy in India. 
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INDUS VALLEY CIVILIZATION 
(2500 B. C.—1800 B. C. ) 
m 

A prehistoric settlement of a different type from those of 
the more or less self-contained little peasant communities of 
Baluchistan: and the neighbouring regions of Sind developed 
itself since 2500 В. C. on the flood plains of the Indus ( Sind ) 
and its five tributaries (the Punjab). This was symbolized by 
populous cities, highly skilled industries, extensive commerce 
with river communications ; a pictographic script and definite 
standards of weights and measures, as revealed by excavations 
at Mohenjo-daro in Sind and Harappa in the Punjab. It 
embraced a vast territory extending from the Makran coast to 
Kathiawar, bounded on the west by the mountains of Baluchi- 
stan and Waziristan, on the north by the Himalayan Hills and on 
the east by the Thar desert (cf. Fig. 5). The recent exploration 
in the valleys of the rivers Saraswati and Drishadwati in Bikanir 
by A. Ghosh of the Archeological Department of India shows 
that Harappan Civilization extended further east beyond the 
Thar desert into Rajputana. The pottery specimens, as well 
as the copper and bronze objects, found here resemble closely 
those ofthe Harappan Culture. This is also supported by the 
excavations of painted grey wares in an ideal setting and 
sequence at Hastinapur near Meerut in 1951-52. It represented 
a civilization as uniform as that of Sumer in Mesopotamia and 
of the Nile Valley in Egypt. Some forty different settlement 
sites with two great citadel cities at Harappa and Mohenjo-daro 
have already been disinterred. Findings of the excavations 
demonstrate a surprising uniformity in the construction and 
technique of its pottery vessels produced оп a mass scale, in its 
houses built of baked bricks of standard dimensions, and in 
the stamp seals with an yet undeciphered uniform script. 
Some of the settlement sites are villages and the others appear 
to be small towns with the two large citadel cities of Harappa 
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and Mohenjo-daro as twin capitals, The entire settlement area 
can be viewed, in the opinion of some archaeologists, as repre- 
senting a vast kingdom or empire of the early Bronze Age in 
India (Fig. 5). The civilization that was evolved here is known 
as the Indus Valley Civilization or Harappan Culture. It is 
believed to be allied to the Sumerian and Egyptian Cultures ; 
and there are evidences of contact and trade exchanges between 
the people of the Indus Valley and those of Sumer and Egypt. 
Archeological finds in and around the two citadel cities show 
au absolute uniformity in their articles, well-planned streets, 
magnificent systems of drains regularly cleared out, commo- 
dious two storied houses of baked bricks, granaries of large 
size, public baths, pillared halls, etc. They suggest, as Piggott 
concludes, a highly efficient centralized government by a divine 
monarch or a small priestly caste, and a regular local municipal 
administration. Monotonous rows of miserable mud-brick tene- 
ments outside the city walls suggest quarters for laboürers or 
artisans. According to the opinion of some competent autho- 
rities, Harappa and Mohenjo-daro are the twin capitals of one 
and the same kingdom linked by a continuous river thoroughfare 
and controlled by a common authority having a dual seat of 
government. 


The sites of both the cities are laid out on a common 
ground plan with a rectangular impressive citadel on an 
artificial platform about 30 ft. high with strong defensive 
walls. The citadel contains public and ceremonial buildings 
and processionalterraces. Below the citadel are the streets and 
houses of the town and the industrial quarters for the 
labourers (Fig. 6), 


The essential characters ofthe cities and their rulers are 
thus described by Wheeler in Ancient India, No. 3, 1947 : 


"Whatever the source of their authority—and a dominant 
religious element may fairly be assumed—the lords of Harappa 
administered their city in a fashion not remote from that of 
the priest-kings or governors of Sumer and Akkad...In Sumer, 
the wealth and discipline of city-state were vested in their chief 
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deity, i. e. in the priest-hood or a priest-king. The civic focus 
was the exalted temple, centre of an elaborate and carefully 
ordered secular administration under divine sanction. In essence, 
the picture is one of a rigid and highly evolved bureaucratic 
machine, capable of organizing and distributing surplus wealth 
agdedefenging it, but little couducive to the political liberty 
of the individual." 

The archzological evidences, according to Wheeler, 
Piggott and others, therefore, suggest that the Indus Valley 
Civilization was evolved in a state ruled over by priest-kings 

from two main seats of government—the two capital cities of 

Harappa and Mohenjo-daro—linked by a great navigable river, 
Indus, with its five tributaries, which formed the main artery 
of communication between them. "These priest-kings seemed 
to exercise an absolute and autocratic power. From this it 
follows that there should have existed an organised system of 
peasantry to produce food for the large population of these 
cities and of smaller towns of the kingdom. Of this, however, 
there is little direct evidence. Curiously enough, there is also 
no evidence of large temples or palaces. This seems to imply that 
worshipping in household shrines rather than congregational 
religious rites in temples was the system in vogue. Мапу fea- 
tures of the Harappan religious rites and worshipare still retain- 
ed in the Hindu society as their derivation from the Aryan 
traditions cannot be easily accounted for. The people who had 
developed this Indus Valley Civilization, it is believed, were of 
mixed origin and diverse types though there is still some con- 
troversy about it. 

An idea of the knowledge of chemistry, acquired by the 
Indus Valley people, can be obtained from a consideration of 
the pottery vessels, articles of faience, beads, metallic objects, 
etc. that have been brought to light as a result of the excava- 
tions. "These will now be discussed in somewhat greater details. 


Indus Valley Pottery 
We shall consider the pottery first. ‘The pottery of the 
Indus Valley sites is for the most part plain; produced on a 
Ly 
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mass scale on a rapidly spinning potter's wheel, for purely 
utilitarian purposes. It has got a particular type of characteris- 
tic of its own. This generally consists of a platter on a raised 
foot; usually described as an “offering stand". Potters’ kilns 
have also been found within the residential areas of the city 
of Mohenjo-daro at its latest phase. These are circular in shape. 
The stoke-hole and furnace lie beneath a perfordted floor, 
originally covered by a domed roof. Decorated and painted 
potteries were also made by the Harappan workers. ‘I‘hese 
contain black designs painted on a deep red, lustrous slip. The 
wares are of black-on-red type reminding strongly of a connec- 
tion with the North Baluchistan wares—and also show striking* 
similarities with the Kulli style painting of the South Raluchis- 
tan wares. Some true polychrome potteries of exceptional variety 
have been found at Harappa and Mohenjo-daro. These, are 
painted in red and green on a buff slip and are possibly related 
to the polychrome wares of the Nal Culture of South Baluchistan. 
Cf. Fig. 7 (а, b, c and d) and Fig. 8 (а and b). 


The commonest wares manufactured on a large scale 
were, however, bricks, water-pots, vessels and jars. Bricks are 
all well-fired with a uniform size measuring normally 11 by 
5.5 by 2.5 inches, Huge earthenware wheel-made jars, three 
feet in height, used probably for storing water or grain, have 
been found at Mohenjo-daro and Harappa. 


Faience is another important variety of pottery produced 
by the Indus Valley people. It is a vitreous substance with a 
glazed surface often coloured by the addition of suitable mineral 
matters, produced by firing a composition of some base mixed 
with a powdered glaze. ‘This suggests contact with Mesopo- 


tamia where faience beads were quite common in those early 
days. 


The pottery wares, both plain and decorated, were made 
of a good variety of clay that burned pink or light red in 
colour. Sometimes, however, а clay was used which burned 
gray. This clay might have been imported, though the wares 
were of local manufacture, It required little or no tempering. 
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Fig. 7a. 


. Fig. 7b. 


Potteries from Harappa ( Vats, Excavations 
at Harappa, 1940). 
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Fig. 7d. Potteries from Harappa ( Vats, 
Excavations at Harappa, 1940 ). 


Fig. 8a. Painted potteries from Harappa (Piggot, 
Prehistoric India, 1950 ). 
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Fig. 8b. Painted potteries from Harappa ( Piggot, | 
Prehistoric India, 1950 ). | 
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A third variety of clay used at Mohenjo-daro produced a ware 
of very light pink colour and was of an exceptionally compact 
texture. 


The tempering materials used with clay were mica, sand 
andlime. These were often used singly and rarely in combina- 
tio." Mica,is a very common substance found in the pottery 
Wares as it betrays itself by its lustre. It is a common ingredient 
in the sand of the Indus Valley, from which it can be readily 
obtained by levigation. Its presence in clay facilitates the 
working of the latter on the wheel, and the drying of the pottery 
piece without cracking. It, therefore, served as a useful 
tempering material. Lime is present in the fabric of both 
small and large Harappan jars. Curiously enough it bas been 
found to occur often in lumps of quite appreciable sizes. In 
fact, extra large fragments of lime have been flaked off the sur- 
face of some of the jars through the swelling due to slaking. 
These large particles of lime, in the opinion of Mackay, were 
mixed up with clay accidentally from the floor at the time of 
making the pots. A similar use of lime as a tempering material 
has been found in the wares of ancient Baluchistan, in some 
of the wares of Al Ubaid, Jemdet Nasr and in many of the 
predynastic wares of Egypt. Opinions may differ as to the 
value of limeas a tempering material. But with certain clays it 
seems to be an important ingredient and from the earliest times 
it has been mixed with them for this purpose. 


The prevailing colours of the brick, pottery and miscella- 
neous terra-cotta objects found in such abundance at the Indus 
Valley sites are light red or salmon. Black or grey are rather 
rare. Sana Ullah (archeological chemist), in his analysis of 
these products, remarks that the colours are due to the presence 
of iron compounds in the clay, which develop a red shade in 
the oxidising atmosphere of the kiln, while black or grey 
products are obtained when a reducing or smoking atmosphere 
prevails in the course of burning. Analysis further shows that 
the slip of bright red colour sometimes found covering the 
pottery body is due to ferric oxide ; and the black or chocolate 
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designs, that are found painted on the body, owe their colour to 
oxides of manganese. This establishes an identity of’ the 
colouring agents used by the Indus Valley people with those 
used to-day by the Indian potters. Much of the ancient 
technique seems to have been handed down to the present 
time without alteration. The potters in India today prgpare 
the red slip by levigating red ochre or Multani mathi (a yellow 
ochreous earth) with water. For black or chocolate shades he 
employs a manganiferous hzmatite, The manganese oxides, 
frequently associated with ferric oxide, give a pure black colour 
when rich in manganese; when the proportion of iron in the 
mixture preponderates, a chocolate colour develops. ; 


A notable variety belonging to this colouring group is 
represented by a number of fine earthenware bangles usually 
black in colour, sometimes mottled white, but all charactérised 
by the vitreous texture. At Harappa, a dark red variety of 
earthenware bangles has been found. The chemical analysis of 
one of the specimens by Sana Ullah reveals : 


Silica ^ a ^. 53.28 per cent 
Alumina... AZ we 19:63 ^ 
Ferric oxide T RN = 
Ferrous oxide d Ж 8:70 » 
Manganese oxide Z и tM m 
Lime red к ROB m 
Magnesia ... zo ४२०० 34.39 re 
Alkalies ~.. Re „и 3:49 * 
Copper oxide TA e mm — 
Water S3 а en: pum — 


The proportion of lime and magnesia are rather large. 
They account for the fusibility of the clay and vitreous body of 
the specimens. The black colour is due to ferrous oxide which 


also indicates the occurrence of a reducing atmosphere during 
the firing. 


Chemical analysis of a few other ceramic isis found 
at Mohenjo-daro may be given here (Table 1), 
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The pottery articles of the Indus Valley are found to be all 
well-baked. The resulting fabric was hard enough’ to 
withstand considerable knocking about. ‘The uniformity of 
the colour indicates that the potter had sufficient control over 
the heat of his furnace. Even in the case of larger storage 
jars, often as much as 1.02 inches thick, this uniformity of 
colour was maintained right through. Very few óver-heated 
vessels were noticed by Mackay among the findings; the 
number of under-fired ones was also rather small. Some few 
over-fired specimens have a greenish tinge due to the presence 
of ferrous compounds, in whose formation time plays an 
important part, 


Mackay reports of two curious pottery kilus found at 
Mohenjo-daro. Their diameter at the top measured some 3 ft. 
3in. The flat base of one of the kilns was, however, 2 ft. 
10in. in diameter; the diameter of the base of the other 
was 3ft. 2in. But the depth of both the kilns was 4 ft. 
3 in. They were paved with brick and round the inside of 
each was a 4 inch ledge. ‘The top of the kilns was only slightly 
above the level of the door-sill on the side. The vitrification 
of the mud walls of these pits shows that they were used to 
fire articles at a high temperature. ‘The fuel used was either 
wood or charcoal, the white ashes of which are still to be 
seen. The ledges mentioned above were probably intended 
for the ‘support of a crucible or, if it be supposed that the 
kilns were used for glazing, a grating might have rested on 
the circular ledge. According to Mackay these kilns were 
probably used for objects more fusible than copper, because 
of their lack of draught or vent in the lower portions, But 
there is no definite evidence about it ( Fig. 9 ). 


At Harappa three types of furnaces have been found: 


(а) round, (b) cylindrical pits dug into the ground with or 
without brick lining, (c) pear-shaped pits also dug into the 
ground with or without brick lining. The brick-lined ones 
are plastered with mud mixed with sand. It appears that 
the firing was not uniform; varying degrees of heat were 


) 


INDUS VALLEY CIVILIZATION 17 


SECTION OF KILN IN COURT £l, BL. 9. FROM N. 


TA He 


ао ЗЕ, 
p —— — n Ó 
FEET 


Fig. 9. Pottery kiln from Mohenjo-daro (Mackay). 
used with evidence of intense heat in some of the furnaces, 
provided by vitrification of the walls. Repeated mud-sand 
plastering gives an indication of repeated use. 


Glazed pottery found at  Mohenjo-daro represents, 
according to Mackay, the earliest specimens in the world. 
In Egypt the practice of glazing started at a later date; in 
Mesopotamia the art appeared round about 1000 B. C. Faience 
was, however, extensively produced in the Indus Valley. 
It occurs frequently both in the higher as in the lower levels 
of the excavation. 


Being of opinion that the glazing of pottery is probably 
Indian in origin, Mackay writes : 

"It is certainly interesting to find that glazed pottery 
was used in India before it appears to have been known in 
Mesopotamia. And it should be noted that the quality of the 
Indian sherds that I have just described is equal in finish to 
any glazed „ware of ancient Mesopotamia. The four pieces 
found at Mohenjo-daro are beyond all doubt the handiwork of a 
potter who was well acquainted with the process and able to 
carry it to a high degree of perfection". 

The microscopic examination of faience objects at 
Mohenjo-daro reveals a compact granular structure, composed 
of angular quartz grains. They are bound together with a 
transparent cement, A chemical analysis of these objects also 
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shows that silica is the chief constituent ( Table I), forming 
about ninety per cent of the total amount. It may, therefore, 
be inferred that the composition of the original paste was 
finely crushed quartz or pure white sand, a elassy flux and, 
if necessary, a colouring matter. The moulded object had to 
be dried and fired in order to bring about the fusion of the, flux. 
Curiously enough, analysis shows absence of clay which might 
have given coherence and plasticity to the paste for working 
and moulding. It is suggested by some authorities that probab- 
ly silicate of soda, which forms a highly viscous solution with 
water, was used as a constituent of the paste. This served to 
impart the desired property to the wet paste. The practice of 
preparing an alkaline silicate by the fusion of soda with sand 
was well known to the ancient peoples who practised the art of 
glazing. The hollow objects were possibly moulded on cores 
of sand, which was held in some fabric and raked out after 
firing. Impressions of the fabric as well as remains of the 
sandy core, have been detected in several specimens. 


The white body is free from any metallic colouring matter 
and forms the basis for the coloured varieties. Analysis shows 
that those having blue and green shades contain copper oxide, 
which was added to the paste probably in the form of a natural 
ore, This also served to produce a chocolate coloured ware 
when heated in a reducing atmosphere of the kiln, due to the 
formation of cuprous oxide. The light red variety containing 
ferric oxide was probably produced by the addition of red ochre 
to the raw paste. Most of the glazed pottery specimens have 
faded by weathering to a light blue or green colour, ‘The 
granular white body material has been found, however, to often 
contain black specks. These may be the carbonized remains 
of an adhesive that was found necessary to hold the ingredients 


of the paste together before it was dipped in, or painted with 
the glaze. 


Apart from quartz as body material, both powdered and 
carved steatite were also used. Analysis of two such specimens 
has been recorded in Table I, Powdered steatite, however, 


— 
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does not seem to have been used in ancient Egypt for this 
Purpose. It has been suggested that instead of adding any 
silicate to hold together the powdered steatite before firing, the 
object might have been extracted from its mould while still 
damp and, after being coated with the glaze, was heated in an 
ingreasing temperature until the fusing of the glaze bound the 
whole mass together. 

The practice of cutting objects from solid stone and 
then glazing them was frequent in Mohenjo-daro. It was 
common also in Egypt. 
` Most of the glaze on the steatite objects found at 
Mohenjo-daro has disappeared by weathering and very few 
of them have been found unbroken and whole. They are 
generally of small size. Some of these were probably used 
for keeping cosmetics. On examining these articles it is found 
that the glaze has generally penetrated well into the body both 
on the inside and outside of the object. In а few cases it was 
also found that a certain amount of frit was mixed with the 
paste itself and was also applied to the ware both inside and 
outside. This undoubtedly strengthens the articles. We thus 
find that the Indus Valley potters generally used quartz and 
ground carved steatite as the body material for their glazed 
pottery. 

Seals 


Though these do not come correctly under the category of 
pottery, it might be convenient to discuss them here in con- 
nection with elazed wares. 

The seals found at Harappa and Mohenjo-daro are coated 
with a smooth glassy-looking substance, resembling a glaze. 
No colour was detected on any of these seals. The surface 
coating on one of these seals was analysed with the following 
results by Sana Ullah: 


Silica ae 25 ... 61.20 per cent. 
Oxides of aluminium and iron |... 2.4 a 
Lime nt xS a ви = 


Magnesia ... ы ... 34.6 » 


. 
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‘Nhe surface substance is steatite or tale. Тһе body and 
the coating of the seals are of the same material But the 
coating might have been an applied one, as it scales off just `. 
like a slip. A 

Perhaps before engraving a seal it was coated in order 
to conceal blemishes and then fired in a kiln libe pottery- 
wares. The seals found cannot, therefore, be regarded as 
examples of glazed pottery. 

A vitreous paste seems to have been used for the glaze. 
Slabs of this material have been found at Harappa and 
Mohenjo-daro. It resembles glass in some respects, and shows: 
a smooth fracture; but it is opaque. An analysis of this 
vitreous paste by Sana Ullah shows its composition as follows : 


Silica d o 88.12 per cent. 
Aluminium oxide... PM 3.12 3 
Ferric oxide cA Ad 1.82 5 
Lime be a 1.26 5 
Alkalies vss rik, 5.04 x; 
Cupric oxide р 0.46 » 


The mixture was probably fired at about 1200°C 


Another slab of carnelian blue colour on analysis by 
Hamid (archaeological chemist) gave the following results : 


Silica २: > 84.66 per cent. | 
Ferric oxide and 
alumina a" we 6.31 » 
Lime с E 1405 , | 
Magnesia = Her trace 
Alkalies ie 5३, 5.48 » 
Oxide of copper s Vis 0.97 » 
Loss on ignition id m) 118 „ 


Many other slabs of similar composition have been found. 
These were probably ground to powder like the modern 
enamels, and used for glazing purpose with the addition of a 
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little soda to serve as a flux. In the case of steatite bodies, 
thefe must have been serious difficulties to make the resulting 
powder adhere properly to the surface of the body. It has been 
suggested that to overcome this, the powder might have been 
mixed with certain oils, which would volatilize at high temper- 
atures leaving no trace behind; or, the slabs might have 
been heated to a semi-fluid state and then applied to the body 
of the material to be glazed, followed by a prolonged heating of 
the object in order to make the glaze flow freely over it. The 
layer of the glaze has, in fact, been found generally to be 
smooth and thin. No evidence of over-firing has, however, 
“been detected, which would produce a matt or pitted surface. 


In the case of a few other bodies, an impression of a 
canvas-like material has been found on the surface below 
the glaze. It is suggested that this served as a backing to hold 
together the ingredients of the paste constituting the body 
of the ware, preparatory to glazing. ‘The canvas-like material 
was subsequently burnt away in the kiln. The glaze has, 
however, been found to penetrate well into the paste forming 
a hard but somewhat brittle material. It is also likely, as 
assumed by Sana Ullah, that the glazing was carried out in 
a second firing as at present. The prevailing colours of the 
faience glaze of the Indus Valley wares are bluish green or 
greenish blue, although indigo blue, apple green, maroon, black 
and colourless examples have been found. The blue shades 
owe their colour to copper oxide, while green contains iron 
oxide in addition. The black ог dark maroon glaze con- 
tains an excess of manganese oxide. б, 


As a*result of a careful examination of a number of 
specimens of glazed pottery Mackay has been able to throw 
a considerable amount of light regarding the methods em- 
ployed in their preparation. “wo pieces of sherds resemble 
very much copies of mosaic glass. But no true glass has 
yet been found either at Mohenjo-daro or at Harappa. Both 
of these are made of a light grey clay of medium thickness 
which is well baked and is tough. A certain amount of 
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white sand or quartz is present in the body as well and a 
certain amount of charcoal. A purplish black slip constithtes 
the dark wavy markings. The method of painting patterns 
seems to have been first coating the pottery pieces with this 
dark slip and then washing them so as to leave a wavy 
pattern. There is a parallel of this curious technique inja 
painted pottery sherd found at Kish by Watelin. 


We may now summarize about the pottery wares of the 
Indus Valley Civilization. Brown glazed pottery articles 
formed the most common variety. Some polychrome pottery 
objects, decorated with floral and geometric patterns in black. 
aud white, on a red ground, have been found. ‘The base of 
some vases has a row of lotus petals as an adornment. Potter- 
ies in some cases were slip glazed, but mostly painted. 
Painted potteries were generally made by painting or deco- 
rating on a slip applied to the body. Slips used were 
also coloured buff, cream, pink and red. ‘hese were made 
mostly of ferruginous clays, or by mixing red ochre with 
clay. The articles were finally burnt. Manganiferous heema- 
tite was used for black colour, and gypsum for producing 
white pottery. 


Lime and Mortars 


The mortars used by the Indus Valley people consisted 
mainly of mud. But in the later periods gypsum cement of 
a light grey colour was employed for painting the walls of 
certain buildings at Mohenjo-daro. ‘The gypsum used con- 
tains a considerable proportion of sand and clay, and a trace of 
caleium carbonate. A high percentage of lime has been found 
in an exceptionally well-constructed drain of the interme- 
diate period at Mohenjo-daro. Analyses of certain samples 
of mortars collected from different spots and sites are given 
in Table IL It will be observed that these mortars were 
made generally of gypsum, lime and sand. 


Fig, 10. Copper articles from Harappa ( Vats, 
Excavations at Натарра, 1940 ). 
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Metal and its Working 


. 


The urban civilization of the Indus Valley belongs 
formally to the Bronze Age, since copper and bronze were 
the only metals that were used for making tools and weapons. 
The findings at the Indus Valley sites prove that the metal 
workers of the two capital cities of Mohenjo-daro add Harappa 
were very skilful and had a plentiful supply of copper, silver 
and gold. Uses of lead and tin were not uncommon though 
the latter metal occurred always alloyed with copper in the 


form of bronze. 


Copper and bronze were most frequently used for 
domestic utensils, axe-heads or celts, for daggers, knives, lance- 
heads, arrow-heads and sickles (Fig. 10). T'hey were also used 
for statuettes, bangles, finger-rings, ear-rings, and amulets, 
as well as for wires and rods. Bronze was preferred to copper 
for making weapons and implements with extra sharp cutt- 
ing edges (Figs. 11-а, b; 12-а, b). It contained, as the ana- 
lysis shows, a high percentage of tin (approximately 10 per 
cent) added either accidentally or deliberately. Tin and 
copper ores, which are often found together, give rise directly 
to bronze on smelting. An alloy of copper and arsenic 
(3-45 %) was also used in place of bronze. The presence 
of arsenic might have been accidental, but it increased the 
hardness of the metal. It might have been derived from 
the use of arsenical copper ores. Indus Valley copper has 
been found to contain normally a little nickel (usually below 
0.5 per cent and seldom exceeding 1 per cent). 


Some representative analyses of copper and bronze articles 
found at Mohenjo-daro and Harappa are given below: (Table 
пр. 


А large hoard of copper and bronze implements contained 
in a copper pot securely covered by an inverted dish has been 
found at Harappa. These on analysis were found to contain 
varying quantities of arsenic, nickel and lead. 
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Technique employed in the Indus Valley metallurgy 
included both casting and forging. In the former process the 
metal had to be previously melted before being poured into a 
mould. Pure copper, when cast in a closed mould, becomes 
spongy due to the bubbles of free oxygen. But the addition of 
a very small percentage of tin or of arsenic acts asa deoxidizing- 
agent. As most of the copper articles found at the Harappa 
and Mohenjo-daro sites contain these foreign metals in small 
amounts, their composition was quite suitable for production, 
by casting. But curiously enough the closed mould casting was 
never used for the production of tools in the Harappan Civiliza- 
tion. Most of the bronze objects were products of casting ; 
some, however, had to be Shaped and finished by hammering, 
This indicates that the Indus Valley metal-smiths were quite 
familiar with the properties of bronze that enable it to be 
forged at a temperature just below redness. The analysis of 
bronze objects reveals an advanced state of knowledge of bronze- 
making on the part of their makers, Copper and bronze vessels 
have been found together which supports the assumption that 
they were in simultaneous use. This was presumably due to the 
scarcity of tin. Copper alloyed with arsenic was also used at 
Mohenjo-daro and Harappa, as copper-arsenic alloy is compa- 
rable with low gtade bronze in hardness, As already stated, this 
alloy might have resulted accidentally from the use of arsenical 
copper ores for the extraction of the metal. There are evidences 
that copper articles, such as axes, were made both by casting 
and hammering ; the edges were usually hammered out after 
plain blades had been cast. 


Copper was possibly smelted from ores near the mines, the 
metal being afterwards tefined in clay crucibles, A fragment of 
such a crucible with the slag sticking to the edges has been found 
at the excavation at Mohenjo-daro. From an examination 
of the analytical results, given above, of specimens of 
various articles found at the Indus Valley sites, it may be 
concluded that the People at that time were acquainted with 


four distinct varieties of copper and its alloys: viz, (a) crude 
у 3 


о INDUS VALLEY CIVILIZATION 27 


copper, (b) refined copper, (c) copper-tin alloy or bronze and | 
(d) eopper-arsenic and copper-arsenic-lead alloys. 


(а) Crude copper, the first product of the smelting 
furnace, was too rich in sulphur to be worked up by hammering 
and was suitable only for casting heavy and plain objects. 
> < 5 (6) Refined copper, on account of its purity and ductility, 

rendered it quite suitable for making vessels of elaborate shapes, 
| as also for obtaining sound casting in closed moulds. The 
=> presence of small amounts of arsenic and antimony imparted 
appreciable hardness to the metal. 


У (c) The percentage of tin in the bronze articles found at 
the Indus Valley sites lies between 4.51 to 13.21. Those with 
11-18 per cent of tin are more common, although lower grades 
also occur to some extent. The presence of the high grade 
alloys well-suited for sharp-edged tools, with a fairly regular 
proportion of tin, leaves hardly any doubt that the addition of 
the white metal was intentional and not the result of mere acci- 
dent. Tin was possibly imported from outside, likely from 
Persia. It is obvious that this stage in metallurgy had been 
reached after prolonged experimentation and experience with 
copper and its alloys with arsenic and tin. An appreciable 
amount of antimony and arsenic has been found in many 
bronze articles, which thereby gain an increased hardness, 

(d) Copper-arsenic alloy was employed as a substitute 
forlow grade bronze. Presence of lead in copper and bronze 
tended to increase their fusibility, rendering the latter more 
suited for casting. But it was more probably an accidental 
impurity than an intentional addition. Copper ore is unknown 
in Sind. “he nearest deposits are to be found in the countries 
bordering on the west of the Indus Valley. In Baluchistan rich 
copper ores occur at Shah Ballaul and at Robat. Here large 
heaps of copper slags have been found indicating ancient 
smelting at these sites. Perhaps the ores were mined and 
smelted here and then transported to the cities of Harappa and 
Mohenjo-daro. Тһе evidence of the extraction of copper is 
still to be seen at the various village sites belonging to the 


‹ 
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Mohenjo-daro Period of history, that have been uncovered in 
Baluchistan. Deposits of copper ore also occur at Ras Kule and 
the Kojak Amran range in Baluchistan. In Afghanistan there 
are rich veins of copper in Shah Maksud range. In Persia 
there are copper deposits at Anarek and in Kaleh Zeri 


(Kerman). At both these places there are evidences of exten, 


sive ancient workings. The nearest copper minés in India 
proper are those in Rajputana. ‘These are situated near Ajmere 
in Sirohi, in the Mewar and Jaipur states; especially those 
at Khetri and Singhana bear the evidence of having been 
worked from very early times. In the copper lumps found 
at Mohenjo-daro the small quantities of sulphur indicate the 
use of the sulphide ore, which abounds in these mines, for the 
extraction of copper. The presence of lead in some of the 
copper objects is also noteworthy. Copper ores associated with 
lead occur in Rajputana and in the Hazaribagh district, as also 
in Afghanistan and Baluchistan. Samples of copper ores from 
Khetri, Alwar, Singhbhum and Afghanistan contain both ni- 
ckel and arsenic, while those from Bilaspur and Nellore are 
entirely free from nickel. It can, therefore, be concluded that 
the Indus Valley copper most likely came from the Indian ores 
in the Rajputana district and Baluchistan, though Afghanistan 
and Persian sources are not absolutely ruled out. 


It is believed that the furnaces employed for the 
smelting of copper ores were simply a concave depression in 
the ground. Kilns have not yet been identified with certainty. 
There is evidence that charcoal was used as a fuel. The pits 
were lined with clay. A layer of charcoal was probably first 
placed on the floor of the pit and ignited. Over this the 
ore and charcoal in alternate layers might have been arranged 
and the firing maintained by the aid of a blast. 


The use of gold was confined to jewellery in the 
Indus Valley, while silver was used for jewellery and also 
for ornamental vessels. Gold was obtained from South Indian 
gold fields in Mysore and Madras. Silver might have been 
obtained with Sold from the same source or from argentifer- 


2 
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ous lead of Burma. Articles made of gold-silver alloy, 


` electum, have also been found at Mohenjo-daro. A sample 


of silver found at Mohenjo-daro has been found on analysis 
by Hamid (archzological chemist) to contain 


: Silver "S on ... 94.52 per cent. 
> Lead e 2m sd. xo (0:42 9) 
Copper m =: 5; FRI) 
Insolubles 
(silver chloride etc.) ... 5 0.88 у 


This seems to indicate that the silver was obtained by 
smelting argentiferous lead ore associated with cuprite ; of 
which the cerussite, found at Baluchistan, might be a prob- 
able source. The process of extracting silver from -lead was 
undoubtedly known to the people of the Indus Valley. Silver 
might have been obtained also from Afghanistan and Persia. 
From Persia, too, gold may have been obtained and more 
certainly tin and lead. 


Minerals 


A large number of minerals, ores and rocks were known 
to, and in use among, the Indus Valley people. These include 
lapislazuli, turquoise, rock crystal, limestone, soapstone, 
alabaster, hæmatite, amethyst, slate, agate, jasper, chalcedony 
onyx, bitumen, steatite, sodalite, jade, lollingite, arsenical 
pyrites, etc. Most of these were found in the form of beads, 
pendants, etc. for ornamental purposes, and some like steatite 
were often coated with a glaze. Lollingite and leucopyrites 
were also utilized for the preparation of arsenious oxide and 
arsenic. Cerrusite and cinnabar have also been found at Mohenjo- 
daro. ‘They were probably used for cosmetics and medicinal 
purposes. White lead was possibly utilized for plasters, eye- 
salves and hair-washes. Galena was employed for the prepara- 
tion of eye-salves and paints. 

Bitumen, alabaster and steatite were probably obtained 
from Baluchistan. Turquoise and lapislazuli are certainly of 
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Persian or Afghan origin. Hematite was imported from the 


islands of the Persian gulf. Agates, carnelians, onyx’ and ` 


chalcedony, as also rock crystal, were obtained from Kathiawar 
region. Rajputana is most likely to have provided steatite, 
slate, jasper, chalcedony, etc. 


› > 
о 


Dyeing 
Finally, it might be mentioned that evidence has been 
obtained that the Indus Valley people were acquainted with 


the art of dyeing cotton with the red colouring matter of 
the. madder root. | 


o CHAPTER III 


POST-HARAPPAN PERIOD 
(Circa 1800 B.C.—1500 В.С.) 


с с 
The great urban civilization of the Indus Valley and 
the earlier agricultural communities of the Baluchistan hills 
had an almost uninterrupted duration for seven to eight hun- 
dred years. There is evidence according to Piggott that the 
Baluchi settlements and the great cities of the Harappan 
Kingdom were then sacked and burnt by the barbarian in- 
vaders from the west. Refugees from these invaded sites 
migrated towards the east and made temporary settlements 
on the Gangetic Plains and the hilly regions to the south- 
east. “his happened probably after 2000 B.C. but before 
1500 B.C. 

The explorations at Shahi-tump, Chanhu-daro and 
Jhukar in the Southern Baluchistan by Mackay and Majum- 
dar show the development of a distinct culture in those 
regions as a result of intermingling of the new comers with 
the earlier residents, ‘This is best illustrated in the finds of 
pottery, iron and copper implements there ( Figs. 13 and 14 ), 


In the Gangetic basin and on the uplands to the south- 
east quite a large number of copper tools, sometimes in 
hoards of 400 or more objects, have been found, notably at 
Gungeria, Balaghat (C. P.), in the valleys of the Ganges and 
the Jumna, and at or about the Ranchi uplands. ‘They con- 
sist mostly of flat copper or bronze axes and the elongated 
axes or chisel called *bar-celt'! besides a number of copper 
harpoons. ‘These seem to suggest a colonisation of the Gan- 
ges’ basin and the neighbouring hilly and forest regions by 
the refugees and the displaced persons from the Indus Valley, 
when the Harappan Empire broke up as a result of barbarian 
invasion from the west. The deposition of hoards suggests 
a time of instability and insecurity, as the panicky refugees 
were retreating from the pursuit of barbarian invaders. 

5 
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Some of the characteristics of these deposits are noted 
below. t 

At Gungeria in the district of Balaghat in the Nagpur 
Division of the Central Provinces 424 copper implements and 
102 pieces of thin silver plates were discovered in one place in 
an area measuring 3 ft. long, 3 ft. broad and 4 ft. deep.» Te 
copper implements were mostly celts, shovels, axe-blades, spades, 
etc. They were found closely packed together indicating secret 
storage. ‘They are made of copper and not bronze, contain- 
ing only 1.5 per cent of lead. The silver was also found 
to be admixed with 3.7 per cent of gold. 


э 


A list of some of the other sites, where such hoards have 
been found, is given below along with an indication of their 
contents. 


LOCALITY CONTENTS OF FIND 


1. Rajpur, Bijnor Dist., U. P. 16 objects :—celts, bar-celts, 


barbed spears or harpoon 


heads. 

2. Fategarh 13 swords (with human 
figure ). 

3. Parior (Unao Dist.) A large number of harpoon 
heads. 

4. Bulandsher and Hardoi Dist. 10 copper implements. 

5. Manbhum Dist, Bihar 27 specimens of copper axe- 
heads. 

6. Ranchi Dist. 21 copper axes. 

7. Mayurbhanj State, Orissa 10 pieces of double-edge 
copper battle-axes. 

8. Karharari, Pechamba Sub- 5 pieces; unfinished celts 


division, Hazaribagh Dist. 


and ünwrought copper. 


The copper implements of Gungeria bear unmistakable 
signs of having been hammered after the objects were cast in 
a mould. The finds at Karharari (Pechamba Sub-division, 
Hazaribagh Dist.) were first rough cast as blooms and then 
hammered into shape as celts, 


Fig. 13. Copper axes, pins and potteries from Jhukar 
( Mackay, Further Excavations at Mohenjodaro, 1938 ). 
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,In the opinion of the archzeologists, these migrations 
of peoples occurred at a time when the Indus Valley Civiliza- 
tion broke up at the advent of the barbarian raiders. But the 
invaders after their settlement utilized the traditions of the 
local craftsmen and introduced some new ideas, and even 
Perhaps new techniques, to the framework of the ancient 
civilization. 
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VEDIC AND AYURVEDIC PERIOD’ 
( Cirea 1500 B.C. to 800 A.D. ) 


CHAPTER I 
VEDIC PERIOD ^2 


» 
( Circa 1500 B.C, to pre-Buddhistic ега, 600 B.C. ) 


After the decline of the Indus Valley Civilization as 
a result of the inroads of war-like and nomadic tribes from 
the north-west, there is little evidence of any intellectual 
and cultural activities in India till the advent of the Aryans, a 
member of the so-called Indo-European group of peoples, who 
might be said to represent the last phase of the folk-movement 
that affected India in that early age. This happened at about 
1700 B.C., as the archeeological, linguistic and other evidences 
seem to suggest. The Aryans, to begin with, settled them- 
selves in the North- West India, the region where the Harappan 
civilization flourished, and then gradually spread themselves 
towards the east along the banks of the river Ganges. 

The Rigveda, the oldest composition and the sacred 
religious text of the Aryans, which was transmitted almost 
unaltered from generation to generation simply through oral 
traditions, memorizing and recital, furnishes us with a picture 
of the earliest Indo-Aryan culture. They were predominantly 
agriculturists, reckoning wealth in domesticated sheep, cows 
and horses; they knew the uses of bronze, copper, gold and 
silver ; and they made use of wheeled chariots for rapid trans- 
port and warfare, They used to speak in Vedic Sanskrit—one 
of the original Indo-European languages, and were worshippers 
of anthropomorphic gods. “They were frequently at war among 
themselves and with the earlier inhabitants of the land, whom 
they subdued and derisively termed Dasyus or Dasas. They 
built up a society which was mostly priest-laden with division 
of labour that ultimately gave rise to the three main classes 
known as Brahmins, the priests ; Kshatriyas, the warriors and 
rulers; aud Vaisyas, the traders. Nevertheless, the Aryans 
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| gradually imbibed and assimilated the religious practices, social 

| customs and cultures of those earlier people, the so-called 

Dravidians or Dasyus, and even intermingled with them by 

marriages inspite of many rigid regulations for the preservation 
| of the purity of the race. 

31 с ws The Rigveda is regarded as a genuine document of the 

period when the Aryans first established their settlement in 

India, ie. of the 15th to 12th centuries B.C. and possibly of an 

` even earlier period. From an examination of the material cul- 

| ture of the period as can be extracted from the hymns of the 

| Rigveda combined with their interpretation in the light of 

| archseological evidences, we can arrive at certain conclusions 

H about their scientific ideas and practices. ‘The Aryans, when 

they first came to India were mostly pastoral communities and, 

compared to the earlier Indus Valley people, much less advanced 

in cultural achievements. The Indus Valley Culture, based on 

complicated urban organization, constituted, so to say, a land- 

mark in the annals of the early Bronze Age Civilization of the 

3rd millenium B.C. In «ће Rigveda, we find the mention of only 

gold, silver, copper and bronze among metals or metallic objects. 

А hymn ( 1, 162 ) gives an account of the bronze cauldron slung 

over the fire by pot-hooks for the cooking of meat. Gold was 

used for ornaments like anklets, rings, etc. Mention of metal 

vessels, tools and armour, made mainly of bronze, affords evi- 

dence of the knowledge of metal-working. Some writers (in- 

cluding Neogi ) believe that iron was known during the time of 

the Rigveda, For, according to them, the word ayas, which 

occurs in many hymns of the Rigveda, definitely refers to iron 

in certain instances. We cannot, however, subscribe to this 

view. Because we should not lose sight of the fact that ayas was 

used as a generic name for metals in the Vedic age, and some- 

times also for gold. ‘Then again in the Brahmanas and Upani- 

shads, which were of later date than the Vedas (800 B.C.— 

500 B.C.), we find that the word ayas has been differentia- 

ted into Johitayas or red-metal and krishnayas or black 

metal, representing copper and iron respectively without any 

doubt. The very fact that this necessity was not felt during 
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the time of the Rigveda is a strong evidence against the view 
that iron was known in those days. Besides, we have alréady 
seen that no article of iron has been found in the excavation 
at Harappa or Mohenjo-daro. So, the Aryans when they 
first entered India as nomadic tribes and agricultural com- 
munities could not have been unacquainted with copper. and» 
bronze. That they were acquainted with iron and not with 
copper and bronze in the beginning is, therefore, a view that 
has little justification in its favour. 


References are found in the Rigveda about the preparation 
aud tanning of leather and hides for use as slings, bead- 
strings, reins and whips. 


Very little information is available about the Aryan- 
pottery in the time of the Rigveda except of their use as vessels 
for various household purposes. 


There is, however, plentiful mention of a number of 
fermented drinks. Soma, the fermented juice from the 
stems of soma plant, had been highly extolled and even 
worshipped or invoked as the representation of divine power. 
It was, however, largely used during the religious rituals. 
Among other fermented liquors, there is a mention of madhu, 
a drink supplied at feasts, and sura, which was probably 
a kind of beer brewed from barley grain. Curds or fermen- 
ted milk also constituted an important article of diet. 


It can be gathered from the texts that the cloths were 
mainly made of wool; and the garments were often dyed 
red, purple and brown. Obviously the people were acquainted 


with the art of dyeing with certain natural vegetable colouring 
matters, 


Following the Rigveda and related to it are the three other 
Vedas: the Samaveda, the Yajurveda and the Atharva- 
veda, whose composition has been assigned to the eleventh and 
tenth centuries B.C., the Atharvan being the latest of the group. 


Inthe white Yajurveda we find, however, mention of six 
metals. It tells of ayas (gold), hiranya (silver), loha (copper), 
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shyama (iron), sisa (lead) and trapu (tin). The Atharvaveda, on 
the other hand, names gold as harita (yellow), silver as rajata 
(white), and copper as lohita (red). 


The Atharvaveda consists mostly of charms, spells, in- 
cantations, magic, sorcery, demonology and witchcraft. It 
eals: also with plants and vegetable products as helpful agents 
in the treatment of diseases and for the prolongation of life. 
In one hymn it refers to the soma plant as follows : 

“The strength of this amrita (ambrosia) do we give this 
man to drink. Moreover, I prepare a remedy that he may 
live a hundred years !” 

There is also a distinct reference to a remedy for pro- 
moting the growth of hair in another hymn ( VI. 163. 1-2. ), 


"As a goddess upon the goddess earth thou wast born, 
O plant! We dig thee up, O nitani, that thou mayest strengthen 
(the growth) of the hair. 


“Strengthen the old (hair) beget the new! "hat which 
has come forth render more luxurious !" 


In the Atharvaveda the hymns for the cure of diseases 
aud of possessions by demons of disease are known as “bhai- 
shajyani", while those which have for their object the pro- 
longation of life and preservation of youth and health are 
known as “ayushyani”—a term which later on gave place to 
“rasayana” the Sanskrit equivalent of alchemy. As illustrations, 
we shall quote here two such hymns under the latter heading, 
which are in the form of invocations to pear] and shell and 
to gold respectively. 


*Born in the Heavens, born iu the sea, brought on from 
the river (Sindhu), this shell, born of gold, is our life-pro- 
longing amulet." 

“The bone of the gods turned into pearls ; that, animated, 
dwells in waters. That do I fasten upon thee unto life, lustre, 
strength, longevity, unto a life lasting a hundred autumns. 
May the (amulet) of pearl protect thee |” 
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“The gold which is born from fire, the immortal they 
bestowed upon the mortals. He who knows this, deserves 
it; of old age dies he who wears it.” 


“The gold, (endowed by) the sun with beautiful colour, 
which the men of yore, rich in descendants, did desire, may 
it gleaming envelope thee in lustre! Long-lived becomes bo 
who wears it |” 


While gold was regarded as the elixir of life, lead was 
looked upon as the dispeller of sorcery. Thus a hymn tells us: 


“To the lead Varuna gives blessings, to the lead Agni 
gives help. Indra gave me the lead; unfailingly dispels 
sorcery.” 


Thus we find that the origin of alchemical notions gathered 
round gold, lead, soma juice and other medicinal plants as 
early as the age of the Atharvaveda in India. And as the Vedas, 
the sacred scriptures of the ancient Hindus, enjoyed a very 
high canonical sanctity and were viewed more as revelations 
than as human compositions, there is no wonder that medi- 
cine and, for that matter, chemical knowledge as well 
in ancient India have seldom been able to shake themselves 
completely free from the influence of magic, religion and 
alchemy as auxiliaries. For, chemistry in ancient India, 
possibly more so than in Europe, was evolved chiefly as a 
handmaid of medicine and, somewhat later on, as adjunct 
of the Tantric cult. The efficacy of the drug alone was by 
no means considered sufficient unless backed by the kindly 
interpretation of the deities. 


Hence both medicine and chemistry, particularly in their 
alchemical aspects, followed the course of religious practices 
in their development. In fact, at no time they were free 
from theological tinge or urge. It had been a usual practice 
for the early workers and writers, while discussing theories 
or describing processes of chemical operations, to ascribe the 
origin thereof to their favourite gods and goddesses, or to 
start with a prayer to the presiding deity of the branch of 
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knowledge concerned. Each element and phenomenon of na- 
ture, as well as the properties of each substance, were asso- 
ciated or identified with their respective divinities responsible 
for their manifestation. The presentation of subject matter 
in many writings and works of the Ayurvedic and Tantric 
Ñeriod will be found to have been made in the shape of a 
dialogue between the god Siva or Hara and his consort Parvati 
or Gouri, Where the authors of the works were Buddhist by 
religion, we meet with the name of a Buddha, a Tathagata or 
an Avalokiteswara being invoked as the revealer of all know- 


ledge. 
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CHAPTER II • 


AYURVEDIC PERIOD 
( Circa 600 B. C.—800 A. D.) 


The Constitution and Properties of Matter : १९८१८२ 
Atomic Theory. 


The Ayurvedic period constitutes the most flourishing 
aud fruitful age of ancient India relating to the accumulation 
and development of knowledge in chemical science which, as 
already stated, was then closely associated with medicine. It 
will be observed that the medicine and chemistry of the period 
were dominated by the abstract theories of the Upanishads and 
the systems of philosophies developed during the post- Vedic age. 
This relates to the physical and chemical theories embracing 
the process of entire cosmic evolution and the methodology of 
science. We do not propose to discuss these theories in any 
detail here, as a separate section has been set apart for the pur- 
pose, which is more or less a reproduction of the article by 
B.N, Seal embodied in the second volume of the History of 
Hindu Chemistry. 


But as chemistry has to deal primarily with the compo- 
sition and changes of matter, a concise preliminary summary of 
the salient features of some of these theories will be given here 
before we proceed to deal with the development of chemical 
knowledge of the period in its practical aspect. 


It may be stated at the outset that these theories were 
purely speculative in character with little or no experimental 
verification, being the result of only systematic and logical 
thoughts; yet they may be said to stand in good comparison 
with some of the most recent and advanced scientific ideas of 
our own time, and to bear the stamp of high intellectual per- 
fection and sublime intuition. Two of the theories of cos- 
mogenesis "deserve particular mention in this connection, 
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One has been described in the Samkhya system of Hindu 
philosophies ( circa 500 B.C. ) and the other in the Chhandogya 
Upanishad. 
The Samkhya-Patanjala View of the Process 
of Cosmic Evolution. 


Ҹә Ihe Samkhya theory of cosmogony, which is also upheld 
by Patanjali in his Voga system on all essential points may be 
viewed as possessing all the characteristics of a scientific hypo- 
thesis, For, it may be represented as based on the principles of 
conservation, transformation and dissipation of energy, as also 
qn the conception of space (desa) and time (kala). ‘Ihe idea of 
causality has also been elaborated iu an advanced manner. 
It gives a comprehensive picture of cosmogenesis in both its 
material and metaphysical aspects. 


According to Samkhya the universe, as it is manifested to 
us, is evolved out of an unmanifested cosmic nature termed 
Prakriti or avyakta, the ultimate ground. The latter is defined as 
an infinite, eternal, ubiquitous, indestructible, indifferentiated, 
indeterminate continuum. This was believed to be made up of. 
infinitesimal reals or gunas, representing substantive entities. 
T'hese entities are classified under three heads distinguished as 
sattva, the essence or intelligence-stuff, rajas, the energy-stuif, 
and tamas, the inertia or matter-stuff. These three gunas exist 
together in equilibrium or uniform diffusion in the infinite 
continuum, prakriti. It is indeed intriguing to note here that 
Samkhya attributes the character of both quantum (parichchhin- 
natva) and continuity or extension (pariman) to the energy-stuff 
as well as to the matter-stuff, It bears resemblance to our 
modern conception of energy and matter. In the beginning the 
cosmic nature or frakriti, the continuum, was in a state of 
perfect equipoise with all its gunas or stuffs in equilibrium or 
uniform diffusion. This represented the process of cosmic 
evolution under arrest. ‘The process of evolution was then 
initiated by a disturbance of this equilibrium through the 
transcendental or magnetic influence exerted on the slumbering 
brakriti by purusha, the Absolute, often designated as the Soul, 
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the atman, or the transcendental self. Purusha or atman is in- 
capable of modification or affectation of any kind either as 
subject or object. The disturbance of the original equilibrium 
in the prakriti led to ап unequal aggregation or collection of 
gunas, which represented a creative transformation accompained 
by evolution of motion (parispanda). This evolution has been, 
defined in Samkhya as the process of differentiation in the 
integrated whole. This proceeds in accordance with a definite 
law which it cannot violate or overstep. Cosmic evolution is 
considered in Samkhya as a two-fold process, creative as well 
as destructive, dissimilative as well as assimilative, katabolic as 
well as anabolic. As by unequal aggregation of gunas thè 
creation of organic and inorganic matter results, so there is a 
constant tendency on the part of the unstable equilibrium, 
produced by unequal aggregation, to revert to the original 
stable equilibrium of prakriti with the uniform equal diffusion 
ofthegunas. This suggests a dissipation of the energy aud the 
mass-stuff. 


The totality of the gunas in the universe remains always 
constant, taking together the manifested and the unmanifested, 
the actual and the potential. It is only the changes or differ- 
ences in their collocation or aggregation which are responsible 
for the diversity of phenomena and objects. This implies a 
principle of the conservation of the mass-stuff and the energy- 
stuff, as well as of their transformations. The law of causation 
then follows directly from this. 


The conception of space (desa) and time (kala), and the 
idea of causality, as elaborated in Samkhya, are of a surprising- 
ly advanced character. 


The conception of cosmic evolution as advanced in the 
Chhandogya Upanishad is of an entirely different character. 
According to this, the universe in the beginning existed, so to 
say, in a highly refined or potential form like a seed or an 
embryo. This then changed into a grosser stuff, ap (water), 
which latter again changed into a still grosser body, egg. This 
egg, after a period of maturing, burst into two pieces, which 
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gave rise to the two worlds, the Heaven and Earth. This is 
obviously a very crude picture, but curiously enough, bears 
some resemblance to the modern theory of evolution based on 
the idea of expanding universe. 

As we are primarily concerned with the theories of matter 
«лпа its constitution, we should better confine ourselves to these, 
leaving aside for the present the metaphysical aspects of the 
Indian philosophical systems. We shall, therefore, proceed to 
discuss the atomistic conception of matter as formulated by the 
ancient Indians 

Kapila, the reputed originator of the Samkhya philosophy, 
believed to be the oldest of the six systems of Hindu philo- 
sophies, developed his ideas about the ultimate particles of 
matter in the latter part of his theory of cosmogenesis to which 
we have referred above. According to him five subtle or infra- 
atomic particles, named as tanmatras and imperceptible to 
human senses, were derived from the conscious principle, 
bhutadi—the super-subtile homogeneous matter rudiment, as 
a result of continued differentiation and unequal aggregation. 
These subsequently gave rise, by the same process, to the 
fi air 
(vayu), fire (tejas), water (ap) and earth (kshiti. ‘These five 
types of grosser elements should not be confounded with five 
different elementary substances in the usual sense. "They are 
regarded as representing five abstract principles, or rather a 
classification of substances on the basis of their properties and 
states of aggregation. For instance, earth, water and air may 
be viewed as comprising all the so-called elements or com- 
pounds of chemistry. Thus, kshiti typifies all solids, ар all 
liquids, and vayu all gases. According to Samkhya, atoms 
(amus) of these grosser elements are composite units made up 
of infra-atomic particles (fammatras). The difference in the 
properties of the' same bhuta class is attributed by Samkhya 
to a difference in the grouping of tanmatras in the atoms 
(anus) The atomic theory of Samkhya bears a great resem- 
blance to the Greek theory of elements introduced by Empe- 
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Kanada, the founder of the Vaiseshika system of Indian 
philosophy, chiefly occupied himself with the study of" the 
properties of matter and the nature of atoms and molecules. 
The atomic hypothesis, as propounded by him, has many 
points in common with that of the Greek philosopher Demo- 
critus (470-360 B.C.). Almost identical views are expressed» 
in the Nyaya system of Hindu philosophy. 


The distinguishing feature of the chemical theory of 
the Nyaya-Vaiseshika system is the theory of anus or atoms. 
They are comparable to tanmatras of the Samkhya philoso- 
phy. The idea has been fully worked out by Kanada in the 
Vaiseshika. - 


Akasa (ether) according to Kanada, has no atomic struc- 
ture ; it is inert and ubiquitous serving only as the substratum 
of sound which is supposed to travel in the form of waves 
in the manifesting medium of vayu (air) Samkhya too con- 
ceived of akasa as the universal all-pervading medium in which 
air, light and heat corpuscles, and other atoms move and float 
about. Kanada, therefore, recognised four kinds of atoms: 
viz. the kshiti, the ap, the tejas and the отун atoms, which 
correspond to the atoms of four gross elementary types of 
matter,—earth, water, fire and air, as taught by the Greek 
philosophers. Regarding light aud heat Kanada makes the 
remarkable statement that they are only the different forms 
of опе and the same essential entity, tejas. Kanada attributes 
to these atoms certain characteristic properties, such as number, 
quantity, individuality, mass, gravity, fluidity, velocity, elasti- 
city, as well as certain characteristic potentials of sense stimuli 
like colour, taste, smell or touch. According to him atoms are 
eternal and indestructible, though they cannot exist in free 
or uncombined state. As an aggregate or in the combined 
state they are, however, transient. The qualities of kshiti are 
colour, taste, smell and touch ; the distinguishing quality is, 
however, smell. Ар has the qualities of kshiti excepting smell 
and with the addition of viscidity ; its distinguishing quality 
is coolness. Tejas has the qualities of kshiti excepting smell, 
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taste and gravity; its distinguishing quality is colour and 

hotntss. Vayu has the qualities of kshiti with the exception 

of smell, taste and colour ; its distinguishing quality is touch. 
Combination of Atoms 

One atom unites with another under an inherent impulse 
40 form a binary molecule or a compound of two atoms. The 
atoms possess an intrinsic vibratory or rotatory motion (paris- 
panda). Atoms of the same bhuta uniting in pairs give rise 
to molecules with homogeneous qualities corresponding to 
the original quality of the atoms, provided that no chemical 
change under the action of heat corpuscles takes place. This 
obviously represents the formation of binary molecules of 
elementary substances according to our modern conception. 
The binary molecules then combine among themselves by 
groups of three, four, five, etc., to produce larger aggregates 
in obedience to the moral law underlying the creation. The 
variety of elementary substances is thus originated. Another 
view of the same school, however, maintains that some atoms 
may unite in pairs, some in triads, others in tetrads, etc., either 
directly or by the successive addition of one atom to each 
preceding aggregate. This leads to the formation of binary, 
ternary, and quarternary molecules, etc. The variety of subs- 
tances of the same bhuta class, say of the earth substances, is 
thus the consequence of the difference in their molecular: 
composition and configuration with the development of 
different specific qualities. 

An elementary substance, thus produced by primary 
combination, may, however, undergo qualitative transformation 
under the influence of heat corpuscles. ‘The process consists 
of the following changes in order : 

(1) Their decomposition into the original homogeneous 
atoms, (2) a transformation of the character of the atoms, and 
(3) the re-union of the transformed atoms into different groups 
or arrangements with development of new characteristic 
properties. 

Combination may also take place either between atoms of 
two or more substances belonging to the same bhuta class or of 
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those of different bhuta classes. A classification on this basis 
giving the following order of compounds has been made. 
(A) Mono-bhautic compounds — These are the simplest; i. e., 
compounds formed by the union of homogeneous atoms of 
different substances which are isomeric modes of the same 
bhuta class. е 
(В) Hetero-bhautic compounds :—These шау be bi or poly- 
bhautic compounds formed by the union of heterogeneous 
atoms of substances belonging to the different bhuta classes. 
The characteristic of Kanada's atomic theory is the 
assumption of the atoms as the indivisible ultimate particles of 
matter with eternal life. They are thus indestructible. Though 
eternal in themselves, they are, however, non-eternal as ароте- 
gates. As aggregates they may ђе organic and inorganic. 
Atoms are also conceived of as spherical in shape. ^ Accordin g 
to Kanada, the variety of substances of the same bhuta class, as 
well as mono and poly-bhautic compounds, result from varia- 
tion in the collocation of atoms and configuration of molecules. 
Thus a conception of the arrangement of atoms in space 


constitutes an essential part of Kanada's theory of chemical 
combination. 


The Atomic Theory of the Jainas 


The atomic theory of the Jainas (circa 40 A.D.) is charac- 
terised by a very remarkable and interesting contribution to 
the subject of chemical combination. It relates to their ana- 
lysis of atomic linking and the mutual attraction or repulsion 
of atoms in the formation of molecules. The Jaina system of 
Philosophy holds that the different classes of elementary 
substances (bhutas) are all made up of the same primordial 
atoms, Hence, the same kind of interatomic forces is involved 
in the formation of chemical compounds, as well as of molecules, 
from atoms, 

According to the Jainas mere juxtaposition of atoms or 
molecules is not sufficient to bring about chemical combination, 
An interlinking between atomis or molecules must precede all 
compound formation. Matter (bhuta) in the Jaina philosophy 
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is called pudgala, which exists in two forms: anu (atom) and 
skandha (aggregate). Linking is possible only between two 
particles of matter of opposite character. One must be positive 
and the other negative. Such opposing qualities are illustrated, 
for instance, by roughness and smoothness, dryness and 
viscosity, etc. Two homogeneous particles, both positive or 
both negative, cannot unite if these qualities be of equal mag- 
nitude. But attraction between two such similar particles may 
occur leading to a combination or linking between them if the 
magnitude or strength of the quality characterising the one is 
twice or greater than twice as that of the other. All changes 
in the qualities of the atom and the physical properties of the 
aggregate depend on this linking. The Jaina view thus seems 
to bear a family resemblance to the dualistic hypothesis of 
chemical combination propounded by the great Swedish chemist 
Berzelius nearly after 1800 years. 

Regarding the dates of the philosophical systems nothing 
definiteis known. But in the opinion of the most competent 
authorities on the subject like Max Muller, Macdonell and 
others it may be stated, without the risk of amy serious or 
adverse criticism, that the six systems of Hindu philosophy 
gradually took their shape from the time of Buddha (5th 
century B.C.) to about 100 B.C., accompanied by the growth 
and expansion of Jainism and Buddhism. At the same time it 
cannot, however, be denied that they are genetically related to 
the doctrines preached in the Upanishads and Brahmanas of 


earlier ages. 
` We may, therefore, reasonably conclude that the theories 
relating to the constitution and properties of matter as 
elaborated in the Hindu philosophies had an independent 
origin of their own, and were not, as suggested by some 
European writers, borrowed from the Greeks. In fact, Professor 
Macdonell in his “History of Sanskrit Literature’ remarks on 
this question of priority as follows : 
“According to Greek tradition, Thales, Empedocles, 
Anaxagoras, Democritus, and others undertook journeys to 
vs 
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oriental countries in order to study philosophy. Hence, there 
is atleast the historical possibility of the Greeks having been 
influenced by the Indian thought through Persia." 

Colebrooke too sums up his views in the following words : 

"I should be disposed to conclude that the Indians were in 
this instance teachers than learners" ( Trans. Roy. Asiatic 
Soc., Vol. I, p. 579 ). 

Prof. H. H. Wilson in his preface to Samkhyakarika 
(1887, p. IX) also observes :—“that the Hindus derived any 
of their philosophical ideas from the Greeks seems very improb- 
able, and if there is any borrowing in the case, the latter wete 
most probably indebted to the former." 
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° / CHAPTER III 
AYURVEDIC PERIOD 


Chemistry in Kautilya 


Ayurveda means science of life; and it is believed that 
Atharvaveda, which deals with recipes for prolongation of 
life, has given birth to it. Hence, by many authorities Ayur- 
veda is regarded as a subsidiary branch of the Atharvan, 
and, as such, a revealed production like the Vedas themselves. 
There is little evidence of any notable addition to the know- 
ledge and practice of chemistry since the days of the Atharva- 
veda to the time of Gautama Buddha. The post-Vedic period 
of Brahmanas and Upanishads was, however, conspicuous, as 
already stated, by the development of philosophical doctrines 
which ultimately culminated in the building up of the six 
systems of Hindu philosophies. Theories relating to the 
origin, constitution and structure of matter, as we have seen, 
were formulated in some of these philosophies. It may, there- 
fore, be stated that the ancient Indians or Hindus made а 
significant contribution to the work of constructing scientific 
concepts and methods in the investigation of physical pheno- 
mena, which they freely applied to the development of medicine 
and chemistry. Their position in this respect can in no way 
be regarded as inferior to that of the Greeks. 

In the Atharvaveda, which deals with recipes for longe- 
vity and cure of diseases, we find the empirical basis or seeds of 
alchemy and medicine. These along with other practical 
arts were increasingly developed in the following ages. For 
instance, there is a passage in Samyutta-Nikaya (pt. III, p. 152) 
where Buddha is described to refer incidentally to a number 
of vegetable substances used by the dyers or painters for pre- 
paring dyes and colours. These are:—(s) resin (rajana ), 
(b) lac (lakha ), (c) turmeric ( halidda ), (d) indigo ( nili ) and 
(९) maddar ( manjatthi ). 
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The earliest and most authentic record of informations 
relating to the knowledge of chemistry, metallurgy and medi- 
cine of these early days is found in the Arthashastra ( Treatise 
on Polity) of Kautilya which gives a magnificent account 
of the political, social, industrial, civil and military organiza- 
tions of the 4th century B.C. (321-296 В.С.). Kautilya or 
Chanakya was the well-known prime minister of the Maurya 
Emperor Chandragupta and is reported to be the Indian 
Machiavelli. 


A very comprehensive account of ores, minerals and 
metals with their extraction and working, as well as of alloys, is 
found in the Arthashastra. 


A summary of the description of the ores of gold, silver, 
copper, lead, tin and iron, as found in the Arthashastra, is 
given here : 


Gold Ores :—“These are obtained from plains or slopes 
of mountains, and are either yellow, or reddish yellow, or as 
red as copper in colour. They are marked with spots like 
-drop of curd and resplendent as turmeric, yellow myrobolan, 
petals of a lotus, aquatic plant, the liver or the spleen. These 
ores are as yellow as ripe turmeric, sulphide of arsenic (haritala), 
honeycomb and vermilion. They are very heavy. There is 
a sandy layer within them and they contain globular masses; 
when roasted they do not split but emit much foam and smoke. 
(This indicates the presence of organic matter). They are used 
to form amalgams with copper and silver". That is they are 
made use of in converting copper or silver into gold. This 
furnishes evidence of the practice of alchemy in Kautilya's 
time. (82)* 


Silver Ores — “Silver ores have the colour of conch-shell, 
camphor, alum, butter, a pigeon, turtle-dove, or the neck of 
a peacock. ‘They are resplendent as opal (sasyaka), agate 
(gomedaka), cane sugar and granulated sugar. They may have 
also the colour of the flower of kovidara (Bauhinia variegata), 


* Numbers within parenthesis refer to pages of the original Sanskrit text. 
Passages within inverted comas are the translations made by Shamasastry, 
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of lotus, of patali (Stereospermum suaveolens), of kalaya (a kind of 
Phaseolus), of flax. These ores may occur in combination 
with lead or iron. When roasted they do not split but emit 
much foam and smoke. ‘The heavier the ores the greater will 
be the quantity of metal in them.” (82) 
Copper Ores :—“These are obtained from plains or slopes 
of mountains. They are heavy, greasy, soft, tawny, green, 
dark, bluish yellow ( harita ), pale red, or red.” (83) 
The description seems to refer to copper pyrites ( yellow ), 
cuprite ( red ) and malachite ( green ). 
° Lead Ores :—"'Lead ores have the colour of kakamechaka 
(Solanum. indicum), pigeon, or cow's bile, are marked with white 


lines and possess smell like raw meat.” (83) 
Tin Ores :—“These are as variegated in colour as saline 
soil or have the colour of burnt lump of earth." (83) 


Iron Ores :—“These are of orange colour, or pale red, 
or of the colour of the flower of sinduvara (Vitex trifolia).” (83) 


Dealing with the qualifications of the officer who will 
be in charge of conducting mining operations and manufacture 
Kautilya gives the following instructions : 

“The superintendent of mines should possess knowledge of 
the science dealing with copper and other minerals; he should 
have experience in the art of distillation and condensation of 
mercury and of testing gems. Aided by experts in mineralogy 
and provided with mining labourers and necessary instruments 
he shall examine mines which, on account of their containing 
mineral excrement, crucibles, charcoal and ashes, may appear 
to have been once exploited, or which may be newly discovered 
on plains or mountain slopes possessing mineral ores, the 
richness of which can be ascertained by weight, depth of colour, 
piercing smell and taste." 

"The superintendent of metals (lohadhyakshah) shall 
carry on the manufacture of copper, lead, tin, brass (arakuta), 
bronze (kamsya), sulphide of arsenic (haritala), and also of 
commodities from them". (84) 
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Loha is used as a general name for metals. 

“The superintendent of mint shall carry on the manu- 
facture of silver coins made up of four parts of copper, 
eleven parts of silver and one part of any of the metals iron 
( tikshna ), tin (trapu) or lead ( sisa)”, (84) 

“Copper coins shall be made up of four parts of silver, 
eleven parts of copper and one part of iron (tikshna) or any 
other metal.” (84) 


Treatment of Ores and Metals 


“The impurities of ores, whether superficial or inseparably 
combined with them, can be got rid of and the metal melted 
when the ores are treated (chemically ) with iron (tikshna), 
alkalies ( plant ashes ), etc...." (82) 

Recipes are also given about the softening of metals, 
which are rather difficult to account for. 


"Metals are rendered soft when they are treated with 
the ashes of certain plants and cereals, or with the milk of 
both cow and the sheep. Brittle metals are rendered soft 
when thrice soaked in a mixture made up of honey, sheep's 
milk, sesamum oil, clarified butter, jaggery, ferment (kinva) 
and mushroom." (83) 


A rather detailed description of the properties of gold 
and silver, and of their working has been given by Kautilya. 

"Gold may be obtained either pure or amalgamated with 
mercury or silver, or alloyed with other impurities as mine 
gold." (85) 


“That which is of the colour of the petals of lotus, duc- 
tile, glossy, incapable of making any continuous sound, and 
glittering, is the best. That which is reddish yellow is of 
middle quality ; and that which is red is of low quality." (85) 


"Imptre gold is of whitish colour. It shall be fused 
with lead four times the quantity of the impurity. When gold 
is rendered brittle owing to its contamination with lead, it 
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shall be heated with dry cow-dung, when it splits into pieces 
Owing to hardness. It shall be drenched ( after heating ) 
into oil mixed with cow-dung." (86) 


"Mine gold, which is brittle owing to its contamination 
with lead, shall be heated wrapped with cloth and hammered 
оп a wooden anvil Or, it may be drenched in a mixture of 


mushrooin and vajrakhand ( Euphorbia antiquorum )." (86) 
“Silver, which is white, ductile and glossy, is the best ; 
and that which is of the reverse quality is bad.” (86) 


“Impure silver should be heated with lead of one-fourth 
the quantity of the impurity. 

That which becomes full of globules, white, glowing 
and of the colour of curd is pure.” (86) 

This indicates that the knowledge of the purification of 
gold and silver by alloying with lead was known in Kautilya’s 
time. ‘This is comparable to the modern process of cupellation. 

“When from one to sixteen kakanis of gold in a pure 
specimen of the metal (of sixteen mashakas ) are replaced by 
from one to sixteen kakanis of copper so that the copper is 
inseparably alloyed with the whole mass of the remaining quan- 
tity of the gold, the sixteen varieties of the standard of the 
purity of gold will be obtained.” (86) 

This may be compared to the modern system of expressing 
the standard of purity of gold by carat numbers. Description is 
also given for testing the purity of gold by means of touch- 
stone, 

Working of Gold and Silver 


“Three kinds of ornamental work with gold have been 
described by Kautilya. These are named kshepana, guna and 
kshudra.” 

“By kshepana is meant the setting of jewels or glass beads 
(kacha) in gold.” 

“The process by which threads or wires are drawn from 
the metal is termed guna.” 
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“Solid and hollow work, and the manufacture of beads 
with a rounded orifice is termed kshudra (literally low or 
ordinary work )." (87) 


The mention of kacha (glass) here indicates that the 
knowledge of making glass was known in Kautilya's time. 


"For setting jewels in gold, five parts of pure gold and 
two parts of gold alloyed with four parts of Copper or silver 
shall be the required quantity." (88) 


"For silver articles, either solid or hollow, silver may 
be mixed with half of the amount of gold." (88) 


"Pure gold combined with an equal quantity of lead 
and heated with rock salt to the melting point under dry 
cow-dung becomes the basis of gold alloys of blue, red, white, 
yellow, parrot and pigeon colours." (88) 


“The colouring ingredient of gold is one kakani of tikshna, 
which is of the colour of the neck of peacock, tinged with 
white, and which is dazzling and full of copper." (88) 


Tikshna here obviously refers to copper sulphate par- 
tially dehydrated. The resulting product is a gold-copper 
alloy. 


“Pure or impure silver may be heated four times with 
copper sulphate mixed with powdered bone ( asthituttha ), 
again four times with an equal quantity of lead, again four 
times with dry copper sulphate ( sushhatuttha ), again three 
times in skull and lastly twice in cow-dung." (88) 


Heating silver with lead in skull, which consists mainly 
of caleium phosphate, practically resembles the cupellation 
process for the purification of silver. ' 

Kautilya describes further the preparation of a large 
variety of gold alloys with “different quantities of copper 
and silver. The process of assaying has also been mentioned 
and stressed upon, 


Pure gold has been defined as follows : 
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“Uniform in colour, equal in the colour of its test streak 
to that of the standard gold, devoid of air holes, ductile, 
very smooth, free from alloying clements, Pleasing when 
worn as an ornament, glittering but not dazzling, and pleas. 
ing to the mind and eyes," (89) 

Various types of working for the manufacture of gold 
and silver articles are defined as : 

"Compact work ( ghana ), compact and hollow work 
( ghana-sushira ), soldering ( samyuhya ) amalgamation ( awale. 
bya ), enclosing ( samghatya ), and gilding ( vasitakam )," (90) 

„ А description of false balances for the weighing of gold 
is also given in the Arthashastra, 

“According to this, balances may be made to give false 
weights by bending of the arms; by the provision of a high 
helm or pivot; by means of a broken head or of a hollow 
neck ; by use of lead strings, bad cups or pans; by making 
them crooked or shaky; or by fixing a magnet in the 
body.” (90) 

Kautilya further gives a graphic account of the methods 
employed by the goldsmiths for the adulteration and stealing 
of gold by substituting baser metals for it. 

“Folding cither firm or loose is practised in soldering, 
in preparing amalgams, and in enclosing (a piece of base 
metal with two pieces of a superior metal )," (911 

"When a lead piece is firmly covered over with gold. 
leaf by means of wax, the process is termed as firm folding." (91) 

"In amalgams a single or double layer of a superior metal 
is made to cover a piece of a base metal. Copper or silver may 
also be placed between two leaves of a superior metal, A copper 
Piece may be covered over with a gold-leaf, the surfaces and 
edges being smoothed ; similarly а piece of any base metal may 
be covered over with double leaf of copper or silver, the sur. 
faces and the edges being smothered.” 091) 

In а chapter on the examination of gems that are to be 
admitted into the treasury we find in Kautilya a description of 
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the several varieties of pearls and other gems: viz., diamond, 
coral, sapphire, ruby, emerald, opal, etc. The methods for 
examining the quality of these precious stones have also been 
given. (75, 76, 77) 


At another place we find that “the superintendent of 
ocean-mines shall attend to the collection of conch-shells, 
diamonds, precious stones, pearls, corals, and salt (kshara), and 
also regulate the commerce in the above commodities." (84) 


Various types of salts have been distinguished by 
Kautilya ; viz. saindhava, derived from the country of Sindhu; 
samudra, produced from sea-water ; bida ; yavakshara, literally 
ashes of barley (potash), but often employed for nitre; sauvar- 
chala, derived from the country of Suvarchala ; udbhedaja, that 
which is extracted from the saline soil. (94) 

Kautilya gives instances of acids in liquid form, e.g. curds, 
acids prepared from grains and the like ( evidently by fermenta- 
tion ). (95) 

Extraction of oils from linseed, seeds of nimba (Azadirachta 
indica), sesamum, ingudi (Balanites roxburghii), etc. has been 
mentioned. (96) 

Kautilya states further that charcoal and chaff obtained as 
waste products in the preparation of many food materials may 
be given over for iron-smelting and lime-kiln (bhittilepya). 

(97) 
Fermented Liquors 


In a chapter defining the duties of the superintendent of 
liquor Kautilya writes : 

“By employing such men as are acquainted with the 
manufacture of liquor and ferments (kinva), the superintendent 
of liquor shall carry on liquor traffic not only in forts and coun- 
try part (shops), but also in camps."...... (119) 

Various kinds of liquors described are : 

Medaka, prasanna, asava, arista, maireya, and madhu. 

(120) 
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Medaka is prepared from the fermentation of rice; Prasanna 
froth the fermentation of flour with the addition of spices and 
the fruits of putraka (a species of tree in the country of 
Kamrupa). Asava is the liquor derived from the fermentation of 
sugar mixed with honey. Jaggery mixed with powder of long 
and black pepper or with the powder of £riphala (mixture of 
Terminalia chebula, Terminalia  belerica, and Phyllanthus 
emblica), when fermented, forms maireya. Fermented grape 
juice is termed madhu. The preparation of different kinds of 
arista for different diseases can be learnt from the physicians. 

Kinva or ferment is prepared from boiled or unboiled 
paste of masha (Phaseolus radiatus), rice and morata (Alangium 
salviifolium) and the like, 

“The liquor that is manufactured from mango fruits may 
contain a greater proportion of mango essence or of spices. It is 
called mahasura when it contains sambhara (spices)." (121) 


It is interesting to note that Kautilya writes that all 
varieties of liquor other than that used for the king are taxable 
with 5 per cent as toll. "These include acid drinks prepared 
from fruits (halamla) and spirit distilled from molasses (amla 
sidhu) But on the occasion of festivals, fairs (samaja) and 
pilgrimage it is permissible to manufacture liquor for four days 
(chaturahassaurikah)—liberty to drink liquor without limit). 

(121) 

From a survey of the informations contained in the 
Arthashastra, so far as it concerns us, we find that there was a 
considerable advancement in the knowledge of metals and 
their working. Methods for the large scale production of metals 
like gold, silver, copper, iron, tin, lead and mercury and of 
alloys like brass, bronze, and those of gold and silver with baser 
metals were known. Large varieties of minerals, ores, gems 
and precious stones have been described in detail in his treatise 
by Капуа. Knowledge of the fermentation process reached 
also а fairly advanced character. The description of silver, tin 
and mercury ores, which are till now not known to occur in 
India, seems to suggest their importation from neighbouring 
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countries. Sulphide of mercury (hingul) was possibly obtained 
from China, tin-stone from Malaya and Persia, and silver ores 
from Afghanistan and Persia. It should be noted that Kautilya 
has prescribed severe penalties for goldsmiths who would 
fraudulently adulterate gold articles or gold coins with baser 
metals, or try to pass baser metals as gold by folding or amal- 
gamating them with gold-leaves. This indicates that alchemy 
received little favour or credence in Kautilya's time. 
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Chemistry in the Charaka and the Susruta 


We now come to a time when the Hindu system of 
medicine was methodised and arranged more or less on a 
rational basis, with a scientific terminology. The two earliest 
and most renowned treatises of the period are the Charaka and 
«the Süsruta, by sages of the same names, dealing respectively 
with medicine and surgery in the main. They constitute the 
repositories of many chemical informations of the time. These 
treatises, usually known as the Charaka Samhita and the 
Susruta Samhita, passed through repeated recensions by later 


and more advanced workers. 


There is much controversy about the age of the Charaka 
and the Susruta. According to the Chinese version of the 
Tripitaka a physician named Charaka was attached to the court 
of the Indo-Scythian King Kanishka who reigned in the second 
century A.D. According to certain authorities, particularly 
M. Sylvain Levi, the authorship of the treatise Charaka Samhita 
is attributed to this Charaka. But it should also be noted that 
the appellation of Charaka occurs in Vedic literature as a patro- 
nymic one. The theories and discussions in the Charaka and 
the Susruta, particularly in the Charaka, are based on the 
doctrines of the Samkhya system of philosophy, combined with 
a methodology derived from the Nyaya-Vaiseshika system. ‘he 
Charaka, however, is not so systematic as the Susruta, but 
indulges often in random and irrelevant discourses. In the 
Charaka Samhita we find that the author is inordinately fond 
of metaphysical disquisitions in preference to experiments and 
The Susruta in this respect is far more scientific 
than the Charaka. This indicates that of the two, the Charaka 
is by far the more ancient. ‘Again we find only Vedic gods and 
mantras to figure in the Charaka which follows closely the 


observations. 
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authority of the Vedas. The simple unvarnished prose of the 
Charaka reminds one of the Brahmanas of the Vedas. Between 
the period of the Atharvaveda and that of the Charaka there 
must have been composed several medical treatises, each reflect- 
ing the spirit and progress of the age. Charaka himself records 
that he simply based his work on that of Agnivesa, which he 
completely recast and remodelled. At the time of Charaka 
there existed at least six standard works by Agnivesa, Bhela, 
Jatukarna, Parasara, Harita and Ksharapani respectively. "Thus 
the Charaka, as we now possess it, is by no means the first com- 
prehensive and systematic treatise of Hindu medicine; it 
represents rather a fairly developed state of the subject. "There 
are chapters in the Charaka Samhita which suggest that it 
seems to record the deliberations of a congress of medical 
experts. This is best illustrated by the chapter in the C haraka 
on “Discourse on the Tastes.” 


The compilatory character of the Charaka is more or less 
evident from its chapters which often overlap in their content. 
It appears to have gathered, sifted and brought into a definite 
form the informations handed down from the preceding ages. 


Agnivesa, whose work formed the basis of the Charaka 
Samhita, was the disciple of Atreya, who, according to a 
Buddhist Jataka, was a teacher of medicine in the University of 
Takshasila (Taxila) during the age of Buddha. 


From the considerations set forth above, it might be 
concluded that there should be little hesitation in placing the 
original work of Charaka in the early Buddhistic era, though 
P. C. Ray in his History of Hindu Chemistry prefers to place it 
in the pre-Buddhistic era. Moreover, the chemical informations 
recorded in the Charaka, particularly with reference to metals 
and metallic preparations, are of less advanced character than 
those in the Arthashastra of Kautilya, which, as we have seen, 
was composed sometime between 321—996 B.C. 


The extant Charaka is a redaction by Dridhavala of the 
genuine Charaka Samhita. 
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„Аз regards the age of the Susruta, the evidences 
are, however, comparatively definite. Its terminology and 
technique in general, do not differ much from those of 
the Charaka. Its style is rather dry, laconic and matter-of-fact, 
in contrast to the discursive and diffusive character of that 
of the Charaka. It aims at some systematic classification of a 
large amount of matter avoiding unnecessary details. This 
indicates a somewhat later date of its composition. The extant 
Susruta is generally believed to be a comparatively modern 
recension by the celebrated Buddhist chemist, Nagarjuna 
( 8th century A.D. ) who is said to have added the Uttaratantra 
or the Supplement. There is evidence that the redactor 
thoroughly recast and remodelled the original work of Susruta ; 
for there are. numerous passages in it, which agree almost 
verbatim with those found in the Charaka. Тһе Susruta is 
par excellence a treatise on surgery as the Charaka is on 
medicine proper.  Susruta is said to be the disciple of 
Dhanvantvari. In the Charaka we find a distinction drawn 
between “Kaya-Chikitsakas” ie. the physicians properly so- 
called, and the “Dhanvantvari Sampradayas" i.e. followers of 
Dhanvantvari or the chirurgeons. According to a Buddhist 
Jataka, Susruta was a teacher in the University of Kasi 
(Banaras) during Buddha’s time and was a younger contempor- 
ary of Atreya. Hence, though the original Susruta was 
composed somewhat later than the Charaka, there cannot be 
a great interval between the two. It should also be borne in 
mind that the extant Charaka and Susruta represent not only 
the chemical and therapeutical knowledge of the time of their 
final redaction, but they are also repositories of informations, 
accumulated on the subject, during the earlier periods dating 


back to the Vedic Age. 


The Charaka 


Charaka mentions of six metals and their calces for use 
as drugs. These are: gold, silver, copper, lead, tin and iron. 
€ 
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According to Charaka all objects are the results of the 
combination of five elements, viz. earth, water, fire, air and 
ether or space. 


Five kinds of salts are described in the Charaka. Thees 
are sauvarchala (пите), saindhava (rock salt), vit (black salt), 
audbhida (vegetable salt) and samudra (sea salt). 


Minerals like sulphate of copper, sulphate of iron, realgar, 
orpiment and sulphur have been prescribed in combination 
with vegetable drugs for use as external application in many 
skin diseases. 


Preparation of alkali (#shara) has also been described tn 
the Charaka as follows : 


“A young Butea frondosa is to be cut to pieces, dried and 
finally reduced to ashes. The ash is lixiviated with four or six 
times. its weight of water and strained twenty-one times 
through linen." 


This obviously gives rise to a solution of potash carbonate. 
Rust of iron and pyrites have also been prescribed for use 
as constituents of pills. 


Ashes of conch-shell, coral, lapis lazuli, calces of iron and 
copper, and sulphide of antimony have been described as ingre- 
dients of collyrium. 


Under the recipe of a pearl compound, there is mention of 
pearl, powder of iron, copper and sulphur. The metals are 
Obviously used after being roasted with sulphur. The pro- 
cess is described as the killing of metals. 


_ A process has been described for treating thin sheets 
of iron, silver and gold with hot solutions of salts and alkali 
(potash carbonate) for use as drugs. 


In the Charaka Samhita mention has been made of the 
nine sources of spirituous liquor or fermented drinks. These 
are: cereals, fruits, roots, wood, flowers, stems (stalks), leaves, 
barks of plants and sugar from various sugar-yielding canes. 
From these, the preparation of 84 different kinds of asava (wine) 
has been described, ‘The nine main classes of liquors from the 
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nine sources, mentioned above, are named respectively as i— 
Dhanyasava, phalasava, mulasava, sarasava, bushpasava, patra- 
sava, kandasava, tvagasava, and sarkarasava. 

According to Charaka medicines are classified under two 
main heads: one increases the strength and vitality of people, 
already healthy (vital elixir), the other cures diseases ( cf. 
ayushyani and bhaishajyani of Atharvaveda ). The former, 
which promotes longevity, retentive memory, health, vitality, 
etc. is called Rasayana, and may, therefore, be regarded as 
a part of alchemy. 

^ ealing with the preparation and use of alkalies and 
alkaline caustics Susruta makes the following remarkable 
observations : 

“Of all cutting instruments and accessory cutting instru- 
ments, caustics are superior in as much as they perform the 
work of incisions, punctures and scarifications, relieve derange- 
ment of three humours and uniformly affect the diseased part to 
which they are applied. Kshara ( caustics ) are so called because 
they remove diseased parts and destroy the skin and flesh. 
They possess burning escharotic and lacerating properties. 
Caustics are acrid, hot and pungent. 


“Alkalies are of two sorts, namely, for external applica- 
tion and internal administration. 

“They are made of three different strengths ( in solution ), 
namely weak, moderate and strong.” 

Susruta describes the preparation of these three varieties 
of alkali. 

“With due religious ceremonies some trees or plants are 
cut to pieces on an auspicious day in autumn by the worker. 
These pieces are piled in a place free from wind. Some lime- 
stone should be placed on the pile and then set on fire by stalks 
ofa selected plant. When the fire is extinguished, the ashes of 
the tree and the burnt lime should be kept separate. 

“Thirty-two seers of ashes should be stirred or mixed with 
six times their quantity of water and the mixture strained 
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through cloth. "This should be repeated twenty-one times. The 
strained fluid should then be boiled slowly in a large pan and 
agitated with a ladle. When the fluid becomes clear, pungent 
and soapy to the feel, it should be removed from the fire and 
strained through cloth. The dregs being thrown away, the 
strained fluid should be again boiled. From this alkaline 
solution take three quarters of a seer, 


“Then take eight palas each of burnt limestone, conch- 
shells and bivalve shells, and heat them in an iron pan till they 
are of the colour of fire. Then moisten them in the same 
vessel with the above-mentioned three quarters of a seer «of 
alkaline water and reduce them to powder. This powder should 
be thrown on sixty-four seers of the alkaline water and boiled 
with constant and careful agitation by the ladle. Care should be 
taken that the solution is neither too thick nor thin. 


“When reduced to proper consistence, the solution should 
be removed from the fire and poured into an open jar. The 
opening or mouth of the jar should be covered and should 
be kept in a secluded place. This perparation is called 
madhyama kshara or alkaline caustic of middling strength. 

"When the alkaline water is simply boiled to the proper 
consistence without the addition of burnt shells, etc. the 
preparation is called mridu kshara or mild alkaline solution. 

“The strong alkaline caustic, ie, tikshna kshara is 
prepared by boiling the weak solution with some dried plants in 
the form of powder.” 

Obviously tikshna kshara represents concentrated caustic 
alkali solutions. 

Dealing with the properties of alkali Susruta writes :— 

“Good alkaline caustics should be neither too strong nor 
too weak. They should be white in colour, smooth and soapy 
to the touch, should not spread beyond where they are applied, 
and act rapidly and successfully. These are the eight good 
properties of the caustics. Their bad qualities consist in their 
being too weak or cool, too strong or hot, too slippery and 
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spreading, too thick or too underboiled, or they may be deficient 
in ingredients." 

Neutralization of the alkali by an acid has also been 
described by Susruta. 

"If you question, my son! how is it that the application 
of the pungent acid of kanjika ( fermented rice water, i.e. crude 
vinegar) relieves the burning of the fire-like hot alkaline 
caustic, then hear the following explanation from me. Alkalies 
possess all the tastes except that of the acid. Тһе acrid taste 
prevails in it and the saline one to a less degree. The sharp 
saline taste when mixed with acid becomes very mild, and gives 
up its sharp quality. From this modification of the saline taste, 
the pain of caustics is relieved just as fire is extinguished by 
water." 

From the description given above about the preparation 
of alkalies, it will be noticed that there is a distinct mention 
of ‘mild’ and ‘caustic’ alkalies in the body of the text. The 
process of lixiviating the ashes and rendering the lye caustic by 
the addition of lime leaves very little to improve upon and 
appears almost scientific. 

Distinction has also been made between the alkalies, 
yavakshara ( factitious carbonate of potash ) and sarjikakshara 
(trona or natron). Borax too has been mentioned under alkali. 


Susruta has dealt mostly with vegetable drugs. There is, 
however, one sloka in which the six metals, viz., tin, lead, 
copper, silver, krishna loha (iron) and gold, and their calces are 
also recommended for use as drugs. Among the minerals 
Susruta has made use of sulphate of copper, sulphate of iron, 
alum-earth, red ochre, realgar, etc., as medicaments for external 
application. 

Roasting of iron and other metals has been described, 
which is considered necessary to make them fit for internal 
administration. 

For the roasting of iron thin leaves of the metal are to be 
smeared with the levigated powder of the salts including 
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common salt, saltpetre and sulphate of magnesia, and heated in 
the fire of cow-dung cakes. The process is to be repeated 
sixteen times, "The method is equally applicable to the other 
metals. "The metals are no doubt converted hereby into their 
respective oxides, or oxychlorides as the case may be. Susruta 
thus describes a practical method, though crude and imperfect, 
for the preparation of metallic salts. The process has been 
given the general name, ayaskriti, which means action affecting 
the metals. "The much reputed ‘potable gold’ in the shape of 
the the chloride of the metal was probably obtained in this 
manner. “wo types of iron pyrites with the lustre of gold and 
silver have been described in the Susruta, denoting obviously 
those containing copper and those free from copper respectively: 


Compounds of arsenic such as white arsenic (phenasma 
bhasma) and orpiment were recognized as poisons. 


There occur one or two references to mercury, though 
somewhat vague. It seems mercury was not well known in 
Susruta's time. 


Like Charaka, Susruta has also described a large variety 
of liquors prepared from the juice of fruits like grapes and 
raisins, from date-palm juices, from rice-paste and barley, from 
sugarcane juices, treacle and honey, as well as from flowers and 
bark of trees. 
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CHAPTER V 2 
AYURVEDIC PERIOD 


Chemistry in the Bower Manuscript 


The Bower manuscript is possibly the oldest existing 
medical manuscript. It was discovered by the British Lieuten- 
ant, A. Bower, in 1890 in a Buddhist monument at Kutcha 
in the Chinese ‘Turkestan. Palaeographic evidence indicates 
its origin in the second half of the fourth century A.D; 
The contents should, therefore, represent knowledge acquired 
some centuries earlier than is warranted by the palaeographic 
evidence about the date of the manuscript. It consists of 
a series of medical and pharmaceutical monographs (kalpa) 
and treatise (tantra). Many of the chapters may be regarded 
practically as revision of similar ones found in the Charaka. 
But no reference to the Charaka is found anywhere in the 
Sanskrit text of the mauuscript, though the Susruta is explicitly 
quoted. It thus helps us in determining the chronology of 
the Charaka and the Susruta, 


Yavakshara and sarjikakshara are the two alkalies men- 
tioned in the manuseript. These obviously represent the two 
carbonates of potash and soda respectively. 


As a remedy for hiccough the fumes of horn have been 
recommended. This is practically the same as "spirits of 
hartshorn" or ammonia. 


Preparation of alkali (potash carbonate) by burning 
vegetable matter has been described for use in ‘Ksharataila’ 
recommended as a remedy for diseases of the ear. (Part II. 
fasc. ii, p. 181). | 


Mention of sulphates of copper and iron boiled with 
the oil of beleric myrobalans has been made as a remedy 
for turning grey hair into black in a formula for hair-dye 
(Pt. II, fasc. ii, p. 162). 
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Srotaja anjana, riparian sulphides of antimony, red ochre, 
galena, realgar, calx of brass, etc. have also been mentioned 
for use in medicines (ibid, p. 131.). 

Recipes of several important preparations, described in 
the Bower manuscript, agree in all essentials, and sometimes 
word for word, with those of the Charaka and the Susruta 
of the existing recensions. 
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CHAPTER МІ . 
AYURVEDIC PERIOD 
Chemistry in the Vagbhata. 


The treatise of medicine, next in importance to the 
Charaka Samhita and the Susruta Samhita, in which we can 
find some chemical informations worthy of note, is Astangahri- 
daya (lit. heart or the kernel of the eight limbs or divisions 
of medicine), due to Vagbhata. As a medical authority 
Vagbhata was held in high estimation throughout India next 
to Charaka and Susruta. Vagbhata was Buddhist by religion, 
as the opening salutation of his treatise, addressed to Buddha 
or some Buddhistic emblem, clearly reveals. He most probably 
flourished during the ninth century A.D. ( c. 800-850 A.D. ). 


Some authors place Vagbhata in the seventh century A.D., 
but evidences recently gathered on the subject by D. C. 
Bhattacharyya definitely support the later date. 


Vagbhata is regarded as unrivalled in the principles of 
medicine (sutra), But his treatise may, however, be represented 
as an epitome of the Charaka and the Susruta with some 
gleanings from the works of Bhela and Harita. He intro- 
duces certain modifications and additions to surgery described 
in the Susruta. Mineral and natural salts chiefly figure in 
the prescriptions along with vegetable drugs; mercury is 
incidentally mentioned, but in such a perfunctory manner as 
to exclude any assumption about the knowledge of its com- 
pounds. Some metallic preparations are, however, recommend- 
ed in it, which would presuppose an advanced knowledge 
of chemical processes. 


In a recipe for medicine recommended as an external 
application for sores the names of the following minerals are 
found to occur: sulphate of copper, red ochre, realgar, 
orpiment, sulphate of iron, etc. 
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Many preparations of gold, silver, copper, iron, tin and 
lead have been described. 

In one case direction has been given to roast in a 
closed crucible (andhamusha) a mixture of 64 parts of stibium 
(srotonjana) and one part each of copper, iron, silver, and 
gold ( Uttarasthanam, Ch, XIII, p. 20-21). 

In another preparation there is a direction for roasting 
in a closed crucible a mixture of 30 parts of lead, 5 parts 
of sulphur, 2 parts of copper and orpiment each, 1 part of tin 
and 3 parts of stibium. (id, p. 31-32). 

° Vagbhata borrows his method of preparation of alkali 
almost word for word from the Susruta. Тһе process of 
rendering mild alkali caustic by the addition of lime has 
been described in detail asin the Susruta. ( Sutra, Chap. XXX). 

The only instance in which the mention of mercury 
occurs is іп a recipe given as follows: 

Take equal parts of mercury and lead and make them 
up into a collyrium with their equal weight of stibium and 
camphor. ( Uttarasthanam, Chap. XXX, p. 36). 
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७ ' CHAPTER УП 
AYURVEDIC PERIOD 
Chemistry in Practical Arts. 


In this chapter we proceed to deal with the knowledge 
of chemistry as involved in various practical arts developed by 
the ancient Indians during the Ayurvedic Period. ‘These 
include making of glass and pottery, metallurgy and metal 
wosking, dyes, paints and colours, perfumes, cements, etc.. 


Glass and. Pottery 


Glass. It has been stated before that Kautilya has made 
mention of glass (kacha) beads in connection with some orna- 
mental work with gold (kshepana). ‘The Indians of Kautilya's 
time were, therefore, acquainted with the process of glass- 
making. Glass (kacha) was differentiated from crystal (spAatika) 
as early as in the days of Susruta (Chap. 46). Pliny also referred 
to the glass of India as superior to all others (Pliny, 36, 66). He 
further states (37, 20) that "the people of India by colouring 
crystals have found a method of imitating various precious 
stones, beryls in particular". Even in certain literary and 
poetical works of early India, as also in the great epic, 
Mahabharata, mention of glass is known to occur at many 
places. In the drama Vasavadatta (6th ceutury A.D.) mention 
has been made of glass coloured like the neck of peacock. That 
the art was of still earlier origin in ancient India has now been 
proved by the recent discovery of the site of an ancient glass 
factory, believed to be of about fifth century B.C., at Kopia on 
the bank of river Anoma near Khalilabad in the Basti district 
of terai region of the Uttar Pradesha. Excavations of the 
remains of a Buddhistic stupa near the village of Piprahwa in 
the same district, not far from Kopia, by Mr. Peppe in 1897-98 
led to the recovery of a steatite casket from the bed of this stupa. 
The casket was found to contain the relics of Buddha (bones 
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and ashes) together with some small glass beads, pearls, gold 
and silver leaves, jewelleries, etc. ‘The surface of the casket 
has an epigraph in Pali language written in Brahmi script. 
The glass beads found at Kopia bear a striking resemblance to 
those contained in the Piprahwa casket, in their texture, 
material, shape, size and execution. As the inscription on the 
casket indicates its origin sometime iu the fifth century B.C., it 
might be reasonably assumed that the Kopia beads and those of 
the Piprahwa casket are the products of the same age and the 
same place. 


M. M. Nagar, who visited the the locality at Kopia in 1949 
found countless number of tiny glass beads and glass pieces of 
various shapes and sizes, scattered all over the place. Fragments 
of earthen crucibles with glass sticking to the inner side were 
collected by him. Lumps of glass in various stages of forma- 
tion and of various colours were noticed. ‘These give some 
idea of the process adopted for melting, refining and colouring 
the glass. A block of glass discovered by him was found to 
weigh about 120 lb. and to have a dimension of 18" x 19" x 19". 
The block was found to: contain some over-burnt brick-bats, 
used possibly for reinforcement ( Figs. 15. а, b, с, d. and 16). 


The most striking among the finds are the tiny glass beads 
perforated with extremely fine holes, difficultly visible to the 
naked eye. ‘They are brilliantly coloured and highly polished, 


Chemical analyses of some of the Kopia glasses were 
made by P. Roy of the Central Glass and Ceramic Research 
Institute, Calcutta. The results are quoted in the ‘able IV. 

The specific gravity of many of these pieces (perforated 
beads and bangles) was found by the same analyst to vary 
between 2.33 to 2.68. One characteristic feature of all these 
pieces is that they are soda-lime glasses containing a high 
percentage of alumina. d s 

The use of glass bangles in India was possibly introduced 
sometime about the 8th-9th century A.D. by foreign tribes like 
the Huns and Gurjaras coming from Central Asia, Sir Aurel 


2 


Fig. 15c. 
Fine perforated coloured beads 
and glasses ( Kopia ). 


Fig. 15a. Glass pieces of different 
colours ( Kopia ). 


Fig. 15b. Miscellaneous specimens 
of beads ( Kopia ). 
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Fig. 154. Miscellaneous specimens 
of beads ( Kopia ). P 


Fig. 16. 
Refractory clay pieces ( Kopia ). 


Fig. 15 (a to d) and Fig. 16—Through the courtesy of the Director, 


Central Glass and Ceramic Research Institute. 
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Stein found some specimens of glass bangles, slightly tinted in 
various shades of pale green and straw colour, and’ often 
ornamented with applied rib-work or cutting. 

Glass beads (0.2"-0.3" dia.) have also been found at 
Bangarh in the Dinajpore district of Bengal, which may be 
ascribed as dating from the Mauryan to the Kushan period 
(ie. 3rd century B.C. to the 2nd century A.D. ). Glass beads 
and bangles have also been found at Taxila ( vide infra ). 


Coins and Terracotta at Kopia 


A large number of coins and terracotta have also been 
found at Kopia. Тһе coins were mostly inscribed and they 
range in date from the third century B.C. to the third century 
A.D., representing the Punch-marked, Panchal, Ayodhya, 
Kosam and Kushan series. Тһе terracottas too belong to the 
same age. They are mostly modelled, but few were found to 
be moulded. ‘They are statuettes of human figures, 


Pottery 


A number of sites in Northern and North-Central India 
have produced potteries which belong to the period ranging 
from the 5th to the Ist century B.C. The wares are of a 
distinctly highly polished type. ‘Their quality seems to suggest 
8 common cultural origin, and a limited duration. The body 
consists of a finely levigated clay, usually grey but sometimes 
reddish in sections. "This is covered with a brilliantly burnished 
slip having the quality of a glaze, ranging in colour from jet- 
black to grey, metallic steel-blue, occasionally varied with 
reddish brown patches. The wares are readily distinguishable 
by their brilliauce from other polished or graphite-black wares 
which occur also in South India. ‘I'he usual forms of the wares 
are dish and bowls. ‘They have been found in relatively large 
numbers at 18 different sites, e.g. Ahichchhatra, Mathura, 
Kausambi, Bhita, Sarnath, Rajghat, Jhusi, Masaon, Astranji- 
kheda in the Uttara Pradesha; Patna, Giriak, Rajgir, Buxar 
in Bihar; Sanchi in Bhopal: Taxila in the Punjab; Bairat in 


D 


KAUSAMBI "७, S AIGHAT ७७ GIRIAK 


4 Еа HEIGHTS ABOVE 1500 FT. 


: DISTRIBUTION OF 
Y | NORTHERN BLACK 
NS | POLISHED WARE 
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the Jaipur State; Kasrawadh in the Indore State; and at 
Bangrah in the Dinajpore district of Bengal. These sites are 
shown in the map ( Fig. 17). 

M. Sanaullah, the archzological chemist gives an account 
of their composition and of the process involved in their making 
on the basis of his analysis. The black colour is attributed by 
him to the presence of ferrous oxide ( about 18 per cent) The 
original slip was evidently a highly ferruginous body consisting 
possibly of a finely levigated mixture of clay and red ochre. 
This was ground in water and applied to the surface of the 
vessel before firing. The black colour was developed by the 
action of reducing gases formed in the kiln. Тһе polishing 
might have been done before or after the firing. ‘he coating 
is not a siliceous glaze. 

‘The black polished film has been analysed with the follow- 
ing results : 

SiO,, 46.55 ; FeO, 25.20 ; A1,0,, 15.53; Сао, 4.74; 

MgO, 3.43 ; alkalies not determined ; H,O (110°C), 

3,45 per cent. (Sanaullah). 

The black colour is evidently due to the formation of 
ferrous silicate. There is no evidence that it is due to carbon 
as has been suggested by some. 

According to Sanzullah the presence of lime and magnesia 
increased the fusibility of the silicate layer of the surface, render- 
ing the latter highly polished and hard. That carbon particles 
are also deposited in the pores of the wares during burning in a 
smoky atmosphere, when some tarry matter is condensed on the 
surface, has been confirmed by him. 

Excavations at Sanchi, Taxila and other places have 
revealed further informations regarding the character of pot- 
teries in India during this period (Mauryan period). 

‘The polished stone surfaces of many of the Sanchi sculp- 
tures are reddened with a translucent stain, which has the 
advantage of not obscuring the texture of the stone or the 
delicate details of the carving. At a later date, gateways and 


78 VEDIC AND AYURVEDIC PERIOD 


railings were covered with a coat of creamy lime followed by а 
thin red wash, which gave the stone a dull dead appearance. 
Paintings on walls have been found to be made by mixing red 
ochre with lime-wash to give red or geruka (brownish yellow) 
colour, Red lead or minium has also been found as an 
ingredient for the application of red paint. 


At Taxila many pottery specimens of the early age have 
recently been unearthed. They furnish some ideas about the 
types of pottery prevalent during the Saka-Parthian and 
Kushan period (Fig. 18. Тһе findings here consist of a white 
paste, glass beads and terracotta objects. Majority of the glass 
beads are of opaque glass and have colours ranging from dark 
yellow to orange and copper-red. They are disc-like, cylindrical 
or circular in shape. Some of the beads are also translucent 
and are of different colours like white, green, blue, purple, 
white iridescent, etc. Glass bangles, green or blue in colour, 
generally opaque and rarely transparent, have also been found. 
Some of these show a chalky coating from the devitrefication 
of the glass due to atmosphere and subsoil conditions. 


The earliest specimen of true glass in India accordiug 
to Marshall was found at Taxila in the Bhir mound (circa 
5 century B.C). А few specimens of blown wares in the 
form of flasks of sea-green or jade-green colour have been 
found at the Sirkap site belonging to the late Saka-Parthian 
age ( Ist century A.D. ). It is, however, believed that they are 
mostly imported from the West, being typical of late Hellenistic 
and Roman flasks of blown glass ( Fig. 18a ). 


‘The pottery at Taxila ( of circa 150-200 A.D. ) was highly | 
developed and sophisticated as can be judged from the quality 
and finish of the wares. They are characterised by the frequent 
employment of utilitarian devices, such as the pinched lips, 
handles, spouts, еіс, There appears to be a predilection for flat 
and stable bases, With the exception of large storage jars 
the entire range of the pottery appears to be wheel-turned and 
made of well-levigated clay of ine or medium graiu. The pots 
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were fired in oxidizing conditions and burnt from dull red or 
greyish red to pink or light red in colour. 


A large majority of types was treated with a red ochreous 
Slip varying in colour from pink through light red to 
dark red in shade. Decorated pottery formed a small percent- 
age. Тһе decoration consisted of painted, stamped, and neat 
impressed patterns. The painted decoration is normally in 
black on a red-slipped ground. ‘The black colouring agent is 
believed to be magnetite or black oxide of iron, applied in a 
finely divided state with a brush before firing. The painted 
designs comprise triangles, loops, festoons, wavy lines, conven- 
tional flowers, cocks or peacocks, etc. 


Fig. 18b, Potteries from Taxila 
( Marshall, Taxila Vol, III, 1951 ; Plate 125) 
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Special reference may be made here to three specimens 
of vessels, which were probably used for condensing purposes. 
These were found in the excavation at the Sirkap site, belong- 
ing probably to the late Saka-Parthian periods. They are made 
of coarse, red, sandy clay with lime and broken bricks. This 
seems to suggest that the process of distillation and condensation 
was known to the ancient Indians as early as the beginning 
of the first century A.D. ( cf. Fig. 18b ). 


Certain porcelain-like fragments from Taxila were analysed 
by the archeological chemist, M. Sanaullah ( 1920-21). One 
of these proved to be a variety of quartz and the other; a 
kind of white glass. A red opaque glass has also been found 
at Taxila. ‘The results of his analysis are given below: 


White opaque glass Red opaque glass 


510, 61.32 per cent 37.09 per cent 
$b,0, 508. „ A 

PbO > 34.85 " 
A1,0, + Fe,O, IURE Зу 
MnO 026 „ 0171: - 
Сао 9:74. 95 6.46 „, 
MgO NC 07१. + 
Cu,O = 720 pa 
Na,O 19.26 5 10.33 » 
КАО 110: x 0:87) 


The specimens are obviously soda-lime and soda-lime-lead 
glasses, with the use of antimony oxide and cuprous oxide for 
the development of the white and red colour respectively. Other 
specimens from Тахіа were also analysed. ‘The results confirm 
Pliny’s statement that the ancient Indians were acquainted with 
the art of making glass and colouring it by the addition of 
metallic salts or oxides. 

Excavations at Ahichchhatra in the Bareilly district in the 
Uttar Pradesha have also unearthed types of pottery wares 
belonging to the 3rd century B.C. The wares found at the 
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various strata show changes in the type, technique and decora- 
tive designs, and have been classified into three main groups, 
—viz., the early, the intermediate and the later groups. Grey 
wares predominate in the early group. Some of these have a 
black slip. То this group belong the highly polished black or 
brown sherds of which the earliest associations at Ahichchhatra 
have not yet been determined. ‘The black polished type is rare. 
The vessels of this early group are mostly plain with the excep- 
tion of a few red wares bearing stamped designs. The group 
is generally charatcerised by the complete absence of painted 
decoration of any sort and of any evidence of the use of mould. 


The intermediate group is distinguished by the total dis- 
appearance of the grey and black polished wares, the complete 
absence of the mould technique, and of incised and painted 
decorations. In these it shares the features of the early group. 
Decorations were made only by the stamp and consisted mainly 
of symbols such as are found on Indian coins and sculptures of 
first century B.C. to the third century A.D. Most of the vessels 
are found to be devoid of slip or mesh. 


` 


The later group forms a large variety and belongs to the 
period ranging between 350 and 1100 A.D. ‘The objects show 
utilitarian devices borrowed from earlier models. They are 
predominantly wheel-made with a fair percentage of mould- 
made pots. They are common red wares with red or reddish 
slip. Vessels of special types are mica-dusted to impart a 
lustrous and metallic surface. А fairly large number of 
specimens shows a polished red surface. Decoration consists 
mostly of rectilinear or curvilinear geometrical patterns, spirals, 
zigzags and pendants of various types. They are imprinted 
by moulds or stamps, or are incised with blunt points. ‘The 
painted specimens of this group show simple designs of narrow 
or broad bands in black pigment on red grounds. 


Excavations at Bhita in the U.P. have also disclosed 
innumerable potsherds and complete vessels of early ages. 
Primitive wheel-turned vessels and potsherds are of dark 
grey clay, often covered with a black mucilaginous paint 
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or glaze which gives them a metallic lustre, almost like 
polished steel. These formed the commonest pottery of the 
pre-Mauryan period, though also found in the Mauryan and 
later periods. Other potteries of the age are of the com- 
mon red- and brown-ware type like wares of the later periods. 


But the best kind of metallic lustre wares, though few 
in number, has also been found to belong to the Mauryan, 
Sunga aud Andhra periods. The grey wares become less 
common than in the previous period. 'The wares of these 
periods are made mostly of buff with red slips, or of very 
fine reddish clay with red paints. > 

Potteries of the Kushan period found at Bhita are 
characterised by having bodies of common buff-coloured clay 
with or without slip. The clay often shows admixture of 
mica. Water-bottles of fine buff-clay with red paints represent 
the predominant type. 


Potteries of the closely similar character constitute also 
the findings belonging to the Gupta period. ‘This type con- 
tinued practically unchanged even up to the Middle Ages. 


Excavations at Bangarh in the Dinajpur district of Bengal 
have revealed pottery rings of 2-5” in diameter, 83" in height 
and ह” in thickness used for the construction of ring-well, 
which may be ascribed to the Mauryan or early Sunga period. 
Polished black pottery characteristic of this period has also 
been found in abundance here. Burnt bricks of very large 
sizes, viz., 163" — 18" x 93" – 12" x 23" belonging to the Sunga 
and Kushan periods (2nd century B.C. to 2nd century 
A.D.), and 14”-15" x 93" — 13" x 13" —93" ascribed to the 
Gupta period (3rd century to 5th century A.D.), used 
for building purposes, have been found in abundance at 
Bangarh. Decorative bricks bearing the figures of men, animals, 
birds, flowers and foliage of sizes 8"—93" x 8" x 9"—23" have 
been discovered in a large number at a somewhat higher 
level belonging possibly to the later age, namely, the Pala 
period. Numerous terracotta objects, beads, plaques, moulds, 
figurines, toys etc., belonging to the Sunga, the Kushan and 


7 


AYURVEDIC PERIOD—PRACTICAI, ARTS 88 


the Gupta periods have been unearthed in quantities. Roof- 
tiles, stamped pottery with designs of lotus and conch-shells 
and the oval-shaped round-bottomed pottery vases of medium 
size have also been discovered at a depth which might be 
ascribed to the Sunga and the Kushan periods. Terracotta 
and stone beads coated with white paints in designs have 
been particularly noticed among the findings belonging to 
the Sunga and the Kushan periods at Bangarh. 'The paint 
was probably applied first on the body of the bead and then 
fixed by heating. Cf. Fig. 19. न 

Evidences have been found at Bangarh of the use of 
lime and surkhi as a mortar for making rammed concrete 
on the floor of buildings belonging to the Gupta period. 

Mention may be made in this connection that a variety 
of stones, e.g., carnelian, chalcedony, quartz, agate, jade, jasper 
and marble, was used for the purpose of making beads, which 
belonged mostly to the Mauryan, the Sunga and the Kushan 
periods. 

Excavations at Arikamedu have revealed specimens of 
ancient potteries, both imported and local, belonging to the 
early ages in South India. In fact, Tamil literature and Latin 
geographers speak of the Indian trade in and after the first 
century A.D. At its prime it was extensive, India exporting 
pepper, pearls, gem-stones, muslin, tortoise-shell, ivory and 
silk, and importing from the West coral, lead, copper, tin, 
glass, vases, lamps, wine, etc. ‘here were European trading 
settlements in India in those days and navigational data were 
collected, as Pliny refers to the monsoon. Archzeological 
evidence seems to point to A.D. 30 as the date of the earliest 
settlement near Pondicherry at Arikamedu. ` 

The imported potteries found at Arikamedu are (a) 
Arretine wares from Italy and (b) amphorae from Italy or else- 
where in the Mediterranean. Тһе former seems to belong 
approximately to A.D. 20—50. The lower strata bear local pottery. 
The date of occupation of the site has been presumed to lie 
between the end of Ist century B.C. and the beginning of Ist 
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Fig. 19. Potteries from Bangarh 
(Goswami, Excavations at Bangarh, 1948) 
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century A.D. The terminal date is believed to be near about 
A.D. 200. “The site was later despoiled for bricks in the Middle 
Ages, Cf. Fig. 20 a and b. 

The imported Arretine wares are red-glazed (sealing-wax 
red to Indian red—a deep orange red). Some of them are de- 
corated by being pressed into a stamped mould. The sherds 
are, however, generally undecorated. 


Imported amphorae are mostly oil and wine vessels. 
Some of the sherds have a pink fabric with yellow slip 
(150 A.D. ). 

К Some imported wares have been found to be of black 
colour with smooth surface. ‘They are thin, brittle and well- 
burnt. 


The greater part of the pottery is local and, with a few 
exceptions, wheel-turned. Тһе exceptions include a class of 
portable ovens, large troughs and storage jars. The normal 
degraissants are sand and grit, but mica and straw or husk 
are occasionally used for this purpose. The fabric was usually 
а porous clay containing a fair amount of sand which burned 
pink or greyish red to light red under oxidizing conditions 
of firing and dull grey to greyish black under reducing 
conditions in the kiln. For a special class of grey or greyish- 
pink wares a superior quality of clay, free from grit and 
remarkably fine-grained, was employed. Slips are fairly com- 
mon and a fair percentage of the pottery was either salt- 
glazed or treated with a burnished slip. “he vast majority 
ofthe types are plain and utilitarian in character. Decorated 
types are rare and decoration is generally simple and primitive 
in character, the commonest being finger-tip ornament. 


A small percentage of Arikamedu pottery was subjected 
to inverted firing, ie. was placed upside down in the kiln 
with a fair quantity of carbonaceous matter stuffed inside. 
As a result of the firing the whole of the interior and a 
portion of the exterior (usually the rim) which came into 
direct contact with the fuel turned jet-black, and the remaining 
outer surface became red under oxidizing conditions and 
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grey under reducing conditions in the kiln. Briefly the former 
can be called black-and-red ware, and the latter, black-and- 
grey ware. Very picturesque effects were obtained if the pots 
were treated with a slip and salt-glazed in course of firing. 


Sherds of Chinese celedon ware have also been picked 
up at Arikamedu. 


The general run of the southern wares is of somewhat 
coarser fabric; and the very highly polished northern black 
wares are not found in the south. 


General specimens of pottery found at Arikamedu are 
glazed, showing the characteristic crackled surface or ‘crazing’. 
The coating of glaze, as pointed out by the archzeological 
survey chemist, does not, however, stand out as a distinct 
layer, and the glazed effect is only superficial. The specimens 
were probably salt-glazed. Moist salt was very likely thrown 
into the kiln, when the fuel was almost burnt out. A few 
potsherds confined to the pre-Arretine and the lowest Arretine 
layers show a black slip with a striking metallic lustre. 
The particles of the black film were found by the archeeo- 
logical chemist to be maguetic, which on analysis proved 
to be magnetic oxide of iron. ‘The same chemist also found fine 
particles of carbon inside the pores of the sherd. It was conclud- 
ed by him that a slip of ferruginous clay was applied to the 
ware and it was heated at a moderate temperature in a smoky 
fire. A polished, bright-red slip is occasionally found at 
Arikamedu in potteries of all periods and has been identified as 
haematite. 


Large scale manufactures of beads of semi-precious stones, 
as also of glass beads, were made at Arikamedu. A bead of 
faience has also been found. The range of colour of the glass 
beads is limited; shades of blue and green are the most popular 
colours, followed by copper-red. · Less common colours are 
white and black, whilst yellow, violet, brown and grey are very 
rare. The material is generally opaque, but sometimes trans- 
lucent, "Transparent glass is absent. 


Fig. 20a. 

Arretine and other potteries 

from Arikamedu ( Ancient 
India, 1948 ). 
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Fig. 20b. Arretine and other potteries from 
Arikamedu ( Ancient India, 1948 ). 
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Besides a number of shapeless lumps of iron, a few 
blades and rings of iron have been found at Arikamedu, as also 
a copper article. 


Discovery of two masonry tanks at Arikamedu leads to 
the suggestion that they were probably used for the dyeing 
of cloths. 


R.E.M. Wheeler has given an account of the findings 
in the excavations at Brahmagiri and Chandravalli in the 
Chitaldurg district of Mysore. These reveal three interlocking . 
cultural levels. The lowest strata correspond to a Stone 
Age, the intermediate to an Iron Age extending probably 
from 200 B.C. - 50 A.D., and the uppermost, to what is named 
the Andhra Culture and extend to the surface. ‘The Andhra 
Culture is believed to belong to the latter half of the 1st century 
A.D. as the discovery of certain Roman coins indicates. 


The pottery articles of the Stone Age Culture of Brahma- 
giri are hand-made, have a coarse, grey fabric, sometimes with a 
thin slip of the same clay. Articles of the earlier phase are 
painted and incised. The painted sherds have a red or buff 
slip. "Those with red slip are burnished and salt-glazed. The 
painted decorations are applied after firing. The pigment 
employed was ochre. There appears no resemblance, technically 
or artistically, to Indus Valley ceramics. Articles of later phase 
are generally dull mottled grey in colour, coarse and micaceous 
in texture, and often indifferently baked ( Figs. 21 and 22). 
Copper and bronze rods found in this level indicate some sort of 
knowledge of their working, but also scarcity of the metal. 


Pottery wares of the intermediate Iron Age of Brahmagiri 
appear to be turned on the slow wheel and have a polished, 
brightly coloured black-red or all-black surface. A wide range 
of types has been discovered. The Iron Age strata have yielded 
a. large number of iron objects in a rather bad state of 
preservation. These consist mostly of knives, wedge-like 
blades, chisels, sickles, lances, swords, arrow-heads, ring with 
nails, etc.. 
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Fig.21. Potteries from Brahmagiri. 
(Ancient India, 1948) 


Fig. 22. Potteries from Chandravalli. 
' (Ancient India, 1948) 


'The uppermost level of the Andhra Culture at Brahma- 
giri reveals pottery articles of relatively sophisticated type, 1 
turned on a fast wheel and coated with a salt-glaze. There isa 
variety of simple rectilinear or slightly curvilinear patterns in a 
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paste of kaolin or lime under a wash of russet-coloured ochre, 
They are coated with a superficial salt-glaze. Тһе colouring 
material employed is iron oxide. Р 


Glass bangles of this age (uppermost level) have been 
found both at Brahmagiri and Chandravalli. At Chandravalli 
numerous Roman coins of this age have been found. 


Excavations at Sisupalgarh near Bhuvaneswar in Orissa 
reveal pottery articles which are essentially plain with no 
paintings and decorations. These are usually wheel-turned. 
Two types of wares, variations of ап essentially integral 
culture, are noticed. In and above the earliest occupation 
of the site there occurs a type of a fine polished, bright, 
well-fired red-ware. ‘This is overlapped in the upper level by a 
degenerate and crude type of coarser wares characterised by 
indifferent firing and a red or yellow ochreous slip. But the 
most distinctive type of article, which may be 'regarded as the 
typical of the Sisupalgarh Culture, is a knobbed vessel, a bowl- 
cum-lid, usually in grey or greyish-black colour with or without 
concentric groovings on the inner base. 


Specimens of rouletted wares found at Sisupalgarh bear 
close resemblances to those of Arikamedu, as also to those of 
Brahmagiri and Chandravalli. So the age of the earliest 
specimens would lie at or about 50 A.D. 


Fragments of glass bangles belonging very likely to the 
2nd century A.D. have been found at Sisupalgarh. 


Among the metallic objects found at Sisupalgarh mention 
may be made of a miniature blow-pipe, antimony rods, copper 
pen and a lead ear-ornament, besides various articles of iron, 
including nails, spikes, sickles, staples, knife-blades, boxes, 
lances, spear-heads, daggers, arrow-heads, etc. A number of 
coins of silver, copper, gold and lead have also been unearthed. 
With these have been found two disc-shaped moulds of punch- 
marked coins, made of grey-ware pottery. 
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Metallurgy and Working of Metals 


An account of the art of making pottery and glass has 
been given above. We now proceed to deal with the achieve- 
ments of the ancient Indians in metallurgy and working of 
metals, as illustrated by many ancient and historic monuments 
still extant in many parts of India, or as recorded in the writings 
of early travellers from foreign lands, or as can be judged 
from a consideration of many archzeological specimens. 


Copper 


A solid copper bolt, apparently shaped into form by 
hammer after being cast, has been found in the Rampurwa 
Asoka pillar near the frontier of Nepal. Historical evidences 
indicate that it isa product of the third century B.C. The bolt 
is barrel-shaped in appearance, slightly tapering at the two ends. 
It has a length of 243 inches, and a circumference of 14 inches 
at the centre and of 12 inches at the ends ( Fig. 23). The metal 
is pure copper and is exquisitely worked into shape. The bolt 
was very likely employed for fixing the large stone capital 
of the Asoka pillar with the body of the pillar itself. It was 
presented to the Indian Museum, Calcutta, by its discoverer, 
W. H. W. Garrick in 1881, where it is still preserved in the 
Archaeological Section. 


Fig. 23. Copper bolt in the Rampurwa Asoka Pillar. 
( Neogi, Copper in Ancient India ) 
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In the ruins of an old Buddhist monastery situated at 
Sultanganj in the district of Bhagalpur (Bihar) a large copper 
statue of Buddha was discovered in 1864 by Мт. Harris, а 
Resident Engineer of East India Railway. It has a height of 
7 ft. 6 in. with a weight estimated to be nearly one tom. 
The statue is of very pure copper and provided with 
an outer garment sufficiently transparent to make the body 
proper visible through it. It seems to have been cast in two 
layers, the outer layer being cast over the inner one presumably 
by the cire perdue process ( Fig. 24). The casting of the inner 
body was effected in segments on an earthen mould; these 
Segments are held together by iron bands. From the mode of its 
construction and from the fact that a coin of the reign of 
Chandragupta II was found in the neighbourhood of the monas- 
tery, it might be concluded that the statue is a product of the 5th 
century A.D. Among the other articles, found in the vicinity, 
are the hand of another large copper figure and three small 
standing copper figures of Buddha besides lumps of copper ore. 
This seems to suggest that the smelting and casting operations 
were conducted on the spot. ‘The statue was removed to the 
Birmingham Museum where it possibly lies still preserved. 


The famous Chinese traveller Hiuen Tsang has left a 
description of a colossal copper statue of Buddha, 80 ft. in 
height, which he found standing upright near about the famous 
Nalanda convent in Bihar. According to the Chinese traveller 
this gigantic copper image, which would approach the bronze 
colossus of Rhodes island in dimensions, requires a pavillion 
of six stages to cover it. It is believed to have been constructed 
during the reign of Raja Purnavarman, the last descendant 
of king Asoka, a king of the 7th century A.D. This remarkable 
figure of metallurgical skill must have disappeared very shortly 
afterwards due to some destructive operation as no further 
mention of it is found in later chronicles. 


There are numerous evidences about the use of copper 
in early days in India in the form of coins issued by the Greek 
and Bactrian kings of the 3rd century B,C., as well as by the 
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Fig, 24, Copper statue of Buddha at Sultanganj. 
( Neogi, Copper in Ancient India ) 


Kushan kings like Kanishka and his successors in the 2nd 
century A.D., and by the Gupta kings of the following periods. 
The earliest coins were punch-marked or stamped with a die. 
Subsequently, copper coins were evidently made by first casting 
molten copper in moulds so as to make them of uniform size 
and then striking between dies. 


Punch-marked silver and cast copper coins, usually 
believed to be the currency of the Mauryan and the Sunga 
periods, have been found from the lower starta of excavation at 
Bangarh, already referred to. What appears to be a plumbing 
bob of bell-metal has been discovered among objects of these 
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strata. A crucible made of clay ( 3.55" in length and 2.75" in 
diameter ) has also been found among them. 


Copper plates have been in use in India from a very early 
time. Large copper plates were used in those days in ceremonies 
associated with the grants of lands by kings to Brahmins 
and others. Some of these have been found to weigh several 
pounds. Asan illustration, mention may be made of one of the 
earliest copper plates, Sohgaura plate, discovered in the village 
of Sohgaura in the Gorakhpur district of the Uttar Pradesha. 
The inscription on the plate in Mauryan Brahmi script suggests 
that it must be a product of the 3rd century B.C. The material, 
however, does not seem to be pure copper, but an alloy of 
the metal. Other instances of such plates are furnished by those 
found at Taxila and those bearing the inscription of the Kushan 
king, Kanishka. Copper utensils have also been used in India 
from remote times, particularly in connection with religious 
ceremonies, as the metal copper was held to be sacred by the 
ancient Hindus. We find their mention in the writings of 
Megasthenes (3rd century B.C.) and of the Hindu Law-giver 
Manu (early Christian ега). Copper caskets for the preservation 
of relics have also been found buried under stupas and 
monasteries of ancient times. The metal is not always pure 
copper but an alloy of the same. 


There are ample evidences of copper being smelted on 
an extensive scale in ancient India. In the Singbhum and 
Hazaribagh districts of Chotanagpur it is believed, on geological 
evidences, that copper was mined and extracted some two 
thousand years ago. According to some geologists, the mining 
and smelting of copper ores were initiated in this region by the 
Seraks or lay Jains. Deposits of copper-slags were abundantly 
found on the hills all around these places. In various places 
of Rajputana many extinct copper mines are found from which 
copper was obtained in ancient times, Some of these mines are 
worked even now on small scales following the old indigenous 
methods. Nepal was an important source of copper in anci- 


ent India. On account of its purity Nepal copper was highly 
е 


94 VEDIC AND AYURVEDIC PERIOD 


valued in old days. The old method of manufacturing copper 
is still prevalent in Nepal and Sikkim. Copper mines were also 
worked and copper smelting carried out in the Central 
Provinces, the Kumaun district, the district of Gharwal and 
in some places of Madras Presidency. 


Among the alloys of copper, bronze has been mentioned 
in the Ayurvedic treatises, the Charaka and the Susruta, 
and in the Arthashastra of Kautilya. In the Susruta directions 
are given for drinking water in bronze vessels. Household 
utensils made of brass have been mentioned in the writings 
of Manu. The alloy was also employed in making gongs or 
bells in those early days. Hence, no distinction was made at 
those times between bronze and bell-metal. Both were de- 
signated by the same term kamsya. Large quantities of orna- 
mental bronze articles have been found as a result of the 
excavation of the ancient burial sites at Tinnevelly in the 
Madras Presidency. The bronze articles, which were found 
along with numerous iron implements, include ornamental 
vase-stands, jars and cups of different patterns with orna- 
mental bowl lids, besides bronze bangles, necklaces, ear-orna- 
ments and diadems. Cricular tubes, a number of sieve cups 
and perforated strainers for straining rice were also recovered. 
It is difficult to ascertain the age of their production or of 
the burial sites in which they were discovered. It is believed 
that they belong to the time of the Pandiyan kings of the 
3rd and the 4th century B.C., when the custom of the urn 
burial was probably in vogue. Besides being used for house- 
hold wares and ornamental articles, bronze has also been 
used in India from early days in casting statues of gods and 
goddesses, The bronze casters of Bengal in the 8th and the 
9th centuries attained considerable reputation and it is said 
that the knowledge of bronze casting spread later on to Nepal 
and Tibet through them. 


Another important alloy of copper is brass. The Ayur- 
vedic treatise, the Charaka, mentions of it, where it is called 
riti, The same word is also found in the writings of Manu, 
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Brass articles, belonging to the first century A.D. or near 
about, have been unearthed by excavations of ancient Buddhis- 
tic stupas. A beautifully turned, cast brass casket was dis- 
covered in the deposits derived from the excavation of the 
stupas at Manikyalaya in 1830 by General Ventura. From 
the inscription on the various articles of the deposits and 
the accompanying Indo-Scythian coins, the age of the casket has 
been ascertained to be near about 2nd century A.D. Both 
bronze and brass were used in ancient India for coinage, 
Circular punch-marked brass coins of Dhanadeva and Arya- 
varma of Ayodhya (c. Ist century B.C.) and other brass coins 
of'the same period have been collected and can be found 
preserved in the Indian Museum. Like bronze, brass was 
also largely used in early days for making statues of 
gods and goddesses. An inscribed brass statue of Buddha 
was discovered in a pilgrim house at Fatehpur near Kangra- 
kot. It has a size of 30 cm. in height and 13,5 cm. in 
width, and, as the inscription indicates, is a product of the 
6th century A.D. A very remarkable use of brass for large- 
scale constructional purpose has been recorded by the Chinese 
pilgrim Hiuen Tsang. It refers to an unfinished brass 
vihara (convent) near Nalanda made during. the reign of 
Raja Siladitya, known also as king Harshavardhana, in the 
seventh century A.D. It is stated that this vihara would have 
measured 100 ft. when completed in accordance with the plan. 
This bears undoubtedly an eloquent testimony to the skill of the 
ancient Indians in the smelting and working of metals. 


Excavations at 'Taxila have revealed a large number 
of articles of copper, bronze, brass and lead dating from the 
5th century B.C. to the 6th century A.D. These consist mostly 
of ornaments, toilet articles, household vessels, surgical and 
other instruments of the Kushan period ( Figs. 25, 25 a and b ). 
Analyses of these by the archeological chemists Mr. Sanaullah 
aud Dr. Hamid are given in Table V below. From a consideration 
of the analytical results it may be concluded that the composi- 
tion of soft copper, which was employed for hammered work, 
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Fig. 25. Copper and bronze at "T'axila 
( Ancient India, 1947 ), 
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Fig. 25a. 
Surgical instruments, spatula, etc. of copper 


and bronze at Taxila ( Marshall, 
Taxila, Vol. III, 1951 ). 
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shows that the metal was generally of great purity, sometimes 
reaching 99.7 per cent. Bronze, containing 21-25 per cent. of tin 
was preferred for casting domestic utensils and other articles, 
This was due obviously to its easy fusibility ; as bronze contain- 
ing 8-12 per cent. tin, which possesses much greater strength but 
higher melting point, was employed to a much less extent, 
Casting in closed moulds or cire Perdue process was exten- 
sively practised. 


Brass appears to have been introduced in Northern India 
quite early, probably through Chinese trade; but it was later 
manufactured in India also, by heating copper with calamine 
and carbonaceous matter. The early specimens with irregular 
composition were probably made by smelting of mixed ores 
of copper and zinc, such as exist in China and Sikkim. 
The later objects having regular composition (1895 zinc) were 
probably manufactured by the calamine method. 


A white alloy of nickel and copper was also in use for 
coinage, jewellery and fancy goods, as the analysis of certain 
specimens shows. It is identical with the old Chinese alloy, 
baitung, meaning white copper, which was prepared by 
the smelting of the mixed ores of copper and nickel such as 
exist in the province of Honan. This alloy was also intro- 
duced in India like brass at a quite early date, but appears 
to have fallen into disuse after the first century B.C. 

Solders have also been recovered from some of the copper 
and bronze vessels found at Taxila. ‘The results of their 
analysis show that lead and its alloy with tin in equal propor- 
tions were used for ordinary soldering. 

Excavations at Taxila have also yielded a large variety 
of silver wares, as well as an abundance of silver and gold 
jewellery. They may be said to date from the 3rd century B.C. 
to the 3rd century A.D. 

Most of the jewellery from T'axila was made with the help 
of copper and bronze moulds or dies on which the gold or silver 
sheeting could be hammered out. Тһе art of granulation and 
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filigree, as well as that of incrusting jewellery with gems, were 
known to the metal-workers of Taxila in the lst century A D., 
as several jewellery articles of that period with such ornamental 
designs have been found at the excavation. 


"Phe discoveries at T'axila leave no doubt that metal 
industries flourished in India in the first millenium B.C. and 
that the metallurgical skill had attained a high level during 
this epoch. 


Fig. 26. Prehistoric Antiquities in Tinnevelly : 
Iron swords and daggers. 
(Annual Report, Archeological Survey of India, 1902 - 3, P. 132) 


Dealing with the specimens of iron in ancient India 
reference may first be made to the large number of iron 
implements and weapons in the form of swords, daggers, 
tridents, spears, javelins, arrows, spades, hangers, lamps, beam- 
rods and tripods, unearthed during the excavations of numerous 
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burial sites in the gravelly mounds of the Tinnevelly district 
of the Madras Presidency, particularly at Adittanathur. These, 
as previously stated, are probably the product of the 4th 
century B.C. (Fig. 26). 


Many iron implements and weapons, belonging mostly 
to the Sunga and the Kushan periods, and a few of the Gupta 
period, have also been discovered in the excavations at 
Bangarh, already referred to. Mention may also be made here 
of many metallic objects, mostly of iron, found in large numbers 
by excavations at Таха in 1943-45. These belong probably to 
the period extending from the 3rd century B.C. to the 5th 
century A.D. "These consist mostly of household utensils, arms 
and armour, carpenter's and blacksmith's tools, agricultural 
implements, etc., besides numerous ingots of iron (Figs. 27, 97 a, 
b, c, d, and e. Iron pieces in the form of spear-head, 
Spike and nails, found on excavation at Piprahwa in the Basti 
district of Uttar Pradesha, near the ruins at Kapilavastu 
and the frontier of Nepal, are regarded as specimens belonging 
to the 2nd century A.D. Iron clamps, found at the Bodh- 
Gaya temple (Fig. 28), and the iron slag, found on excavation 
of the foundation of the stupa at the same place and now 
preserved in the Indian Museum, Calcutta, furnish evidences 
regardiug the knowledge of the process of manufacturing iron in 
ancient India as early as the 3rd century B.C. 


The famous iron pillar (Fig. 29) near Delhi by the side of 
the Kutab Minar, which, from a consideration of the script and 
the text of the inscription on the pillar, is believed to have been 
constructed sometime in the early 4th century A.D. during the 
reign of the King Chandravarman of Pushkarana, Rajputana, 
as a pillar of victory. According to the historians, the pillar was 
first erected on Mount Vishnupada (probably at Mathura), . 
as given in the inscription; it was afterwards removed to its 
present site by the king Anangapala II in or about 1050 A.D. 
When he rebuilt the city of Delhi. The pillar is about 24 ft. long; 
16.4 in. in diameter at the bottom and 12 in, in diameter at the 
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top. The engraved capital at the top is 3 ft. 6 in. in length. The 
weight of the pillar has been estimated to exceed 6 tons. 
Analysis of the specimens of the material of the pillar has 
proved that it is made of wrought iron without any alloy. 
Specific gravity of the metal, as given by Hadfield, is 7.81, that 
of the purest wrought iron being 7.84. The results of his 
analysis, as given in the Journal of the Iron and Steel Industries, 
are: 


Iron, 99.720; carbon, 0.080; silicon, 0.046; sulphur, 
0.006 ; phosphorus, 0.114 ; manganese, — per cent. 


Absence of manganese is significant. Low percentage of 
sulphur indicates the use of charcoal as fuel, as also the purity 
of the ore, ‘The pillar has wonderfully withstood the influence of 
rain and air for over fifteen centuries without giving any sign 
of rust formation. It has been suggested that possibly high 
phosphorus and low sulphur and manganese content has contri- 
buted somehow to its strikingly high corrosion resistance, There 
might be some truth in it, for in the absence of a second metal 
the possibility of the formation of galvanic couple is not realized, 
which constitutes one of the most fundamental conditions for 
rusting to occur. Or, there might be a thin protective film of 
magnetic oxide (Fe,O,), produced on the surface of the pillar 
by treatment like heating and quenching after being painted 
with a mixture of different salts and organic substances. ‘There 
are evidences of iron being subjected to such treatment for 
improvement of their quality in some of the ancient alchemical 
treatises. Expert observers of all classes are of opinion that this 
pillar presents an indisputable and permanent record of marvel- 
lous metallurgical skill and engineering ability of the ancient 
Indian workers, which can reasonably claim unstinted admira- 
tion even of our present time. According to the opinion of the 
experts the pillar was constructed by welding short pieces of 

_ wrought iron previously forged into shapes. Тһе Committee of 
the Iron and Steel Institute in 1872, which made special enquiries 
with regard to this pillar, came to the conclusion that iron blooms 
of about 80 Ibs. weight each, produced in a primitive blast 
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Fig. 28. Iron clamps at Bodh-gaya 
( Neogi, Iron in Ancient India ). 


Fig. 29. Iron pillar at Delhi. 
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furnace, were welded together in successive lumps to form the 
pillar, For, it is not easy even in modern times to forge in a 
single column such an enormous mass of iron, as represents 
the Delhi Pillar. 


Iron clamps and beams have been extensively used in 
the joining of long projecting cornices and roof-stones of the 
magnificent temple at Bhuvaneswar, which is believed to have 
been constructed in A.D. 640. 


Iron produced in ancient India was mostly wrought iron. 
For, with charcoal as fuel usually employed, the temperature 
inside the furnace could not have been high enough to melt the 
metal and thus to ensure absorption of carbon for the production 
of cast iron. At the low temperature thus prevailing in the 
furnace, the whole of the ore used, however, was never com- 
pletely reduced, and a considerable portion escaped reduction. 
ће metal was obtained in the form of a pasty mass or bloom, 
which was then brought under the hammer to be shaped into 
bars. ‘The furnace employed was obviously of a very crude type, 
probably a large hole in the ground over which was built up a 
circular chimney or shaft with sand and clay; air might be 
forced into the furnace from the bottom by means of a hand . 
bellow made of goat, sheep or buffalo skin furnished with 
bamboo tubes, ‘The furnace might have been provided with 
two openings at the bottom, one for the blast of air and the 
other for the exit of the slag. Ore and charcoal were piled up 
in the furnace to start with. 

Steel has been prepared and used in India from remote 
ages. There is no dearth of evidences regarding the high 
quality of Indian iron and steel of ancient and medieval times. 
“Thus Ktesias, who was at the Court of Persia in the 5th century 
B.C., mentions two remarkable swords of Indian steel presented 
to him by the king of Persia and his mother. “he Periplus 


: hat in the ist century A.D. Indian iron 


also “mentions t 
and steel were being exported from Africa to Abyssinia. 


Numerous stone inscriptions of Emperor Asoka, so micely 
and precisely executed, suggest the use of fine steel implements 
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in India in the fourth century B.C. A large number of surgical 
instruments described in the Ayurvedic treatise of Susruta also 
furnish indisputable evidence in support of this view. J. M. 
Heath, in an article ( Journal of Royal Asiatic Society, 1839, Vol. 
V, 895) refers to the fact that according to Quintus Curtius a 
present of steel weighing about 30 1b. was made to Alexander 
the Great by the Indian Chief, Porus, whose country he had 
invaded. Obviously, steel must have been regarded as an article 
of great value in those days. It is believed that the Indian steel 
was exported to the Western Countries as early as about 2000 
years ago. This was known in Europe by the name of woots. 
It appears that १७००४ has been prepared in India from ancient 
times in Hyderabad (Deccan), Mysore, Salem and other parts of 
the Madras Presidency. This was the metal from which the 
famous Damascus blades were prepared. The Indians of those 
days were noted for their skill in the tempering of steel, and it 
was from them that the secret of the operation was learnt 
by the Persians and, through them, by the Arabs. 


Steel was produced in ancient India by a process resembling 
the modern cementation or crucible process. Wrought iron 
prepared directly from magnetic iron ore, as already stated, 
formed the starting material. This was heated in closed 
crucibles with dry wood chips, stems and leaves of plants over 
charcoal fire maintained by blowing air with large bellows. 
The operation was completed in 4-5 hours’ time, whereas the 
modern cementation process takes 6-7 days. The steel first 
obtained was heated again in closed crucibles whereby the excess 
of carbon was burut off. Sometimes water was poured on the 
hot metal, which was thus hardened on being quenched. ‘That 
this gives a correct account of the process in vogue in those 
early days can be assumed in all probability from the fact that 
Steel was produced by this. traditional method, though on a 
smaller scale, even in the 18th and in the beginning of the 19th 
century, The well-known conservatism of the Indian people 
must have served as a strong safeguard against any appreciable 
change of the original process, We thus find that the knowledge 
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of the cementation process for making steel was acquired by the 
ancient Indian workers even before the beginning of the Chris- 
tian era. | 


Varahamihira (circa 550 A.D.) has also given some empiri- 
cal recipes about the hardening of steel (sastrapana) : 


(1) Plunge the steel, red-hot, into a solution of plantain 
ashes in whey, kept standing for twenty-four hours; then 
sharpen on the lathe. 


(2) Make a paste with the juice of the plant arka (Calo- 
tropis gigantea), the gelatine from the horn of the sheep, and the 
düng of the pigeon and the mouse ; apply it to the steel after 
rubbing the latter with sesame oil. Plunge the steel thus treated 
into fire ; and when it is red hot, sprinkle on it water or the milk 
of horse (camel or goat), or ghee (clarified butter), or blood, 
or fat, or bile. Then sharpen on the lathe.—(Varahamihira, 
Khargalakshanam Chap. XLIX, slokas 23 - 26). 


Dyes and Paints 


Among the dyes or colours used by the ancient Indians 
we find mention of indigo (nila), lac (laksha), turmeric (halidda), 
maddar (menjetthi) and resin (rajana) in a passage in 
Samyutta Nikaya (part III, p. 152) where Buddha makes an 
incidental reference to them. The great Sanskrit grammarian, 
Panini (c. 500 B.C.) also makes mentions of indigo, lac and red- 
ochre for dyeing cloth (ТУ. І, 42). The Vinaya text of the 
Buddhists also describes six sources of dyes for robes : viz, 
dyes made írom roots, trunks, barks, leaves, flowers and 
fruits of trees. The dye is extracted from these raw materials 
and the robes are dyed in a dyeing trough (M. VII. 10, 1). 
Early in the sixth century Varahamihira in the Vrihat Samhita 
alludes to the preparation of fast dyes for textile fabrics by the 
treatment of natural dyes like manjishtha with alum and 
other chemicals ( e.g. sulphate of iron ), as also with cow-dung : 

“Tubari (alum)  manjishtha (maddar) ragabandhini 
(colour-binding)" ; i.e., alum binds the colour of шада, 
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It is well known that alum and sulphate of iron are 
now largely used as mordants in dyeing. 


Contents of an ink-pot recovered at Taxila were found on 
examination by the archeological chemist to contain black 
carbon mixed with earth. This provides an instance of the use 
of carbon ink iu the Kushan period ( Archeological Report, 1929, 
30, 209 ). 

According to some authorities ink was used in India 
already during the 4th century B.C. The relic-vase of the 
stupa of Andher, believed to be of the second century В.С., 
contains inscriptions written with ink on its surface, 


The Kharosthi documents from Khotan also illustrate the 
use of ink atleast in the first century A.D.. Painted inscriptions 
in the caves at Ajanta serve as an illustration of the use of 
coloured inks. Red lead and cinnabar ( hingula ) were also 
used as inks. In those early days ink was used for writing on 
palm-leaf and birch-bark, as the use of paper was unknown. 
Some of the ancient manuscripts written on palm-leaf and 
birch-birk, now preserved in various museums and libraries, 
have been found on examination to be written with indelible 
black ink. 

Cosmetics 

In the Vrihat Samhita there is also some allusion to hair 
dyes, cosmetics, frankincense and scents. There is a chapter on 
perfumery where various recipes for artificial imitation of 
natural flower scents such as the essence of vakula, utpala, 
champaka, etc., are given, and compound scents are arranged 


in a sort of scale according to the proportions of certain basic 
scents used in combination for their preparation. 


Cements 


Vrihat Samhita also describes several preparations of 
cements or powders called vajra-lepa which means literally 
“paints or coatings as strong as the thunder-bolt”, and vajra- 
samghata meaning “composition as hard as the thunderebolt". 
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There was ample use for these in the temple architecture of the 
Buddhistic period, the remains of which bear testimony to the 
adamantine strength of these cements. From the description 
given for their preparation and use they are to be regarded 
respectively as rock-cements (vajra-leba) and metal-cements 
(vajra-samghata). 


The process for the preparation of vajra-lepa or rock- 
cements consists in making a concentrated aqueous extract of 
finely ground fruits, seeds, flowers and barks of plants rich 
in gummy and resinous substances. This is then again mixed 
'up with naturally occurring resins and resinous substances 
and made into a paste. The paste is to be heated and 
applied to the walls of temples and houses for residential 
purposes. It is stated that this cement will make the things on 
which it is applied last for a thousand years. In some prepara- 
tions of vajra-lepa an addition of mercury has also been recom- 


mended. 


In another recipe levigated powder of lac, resinous 
substances and resin, gummy fruits and plant bodies are made 
into a decoction with water and then concentrated. ‘This is 


applied hot. 


In a third recipe for vajra-lepa, directions are given for 
making a concentrated extract of animal matters rich in glue or 
gelatine, such as horns and skius of cows, buffaloes and goats, 
hairs of ass, mixed with juice of trees like nimba and plantain. 
‘Ihe cement is to be finally prepared in the manner, previously 


described. 


The cement vajra-samghata, as given in the Vrihat 
Samhita, is to be compounded of 8 parts of lead, 2 parts of 
bell-metal and 1 part of brass, melted and poured hot. It is stated 
that when this type of cement is applied to temples, etc., they 
last for 1000 years or thereabout. This is obviously a metal- 
cement (Maya’s cement). 
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Gems and Precious Stones 


'The use and knowledge of gems and precious stones were 


known to the early Indians. 


Mention is made of them in the 


earliest writings of the Hindus. Vedas speak of them; they 
seem to play a prominent part in the mythologies, traditions, 
poems and legends. A frequent mention of stones and pearls 
occurs in the great epics Mahabharata and Ramayana, where 
they have been described for use as jewels for kings and 
rich people. In the Vrihat Samhita of Varahamihira there 
are chapters on precious stones. 
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TRANSITIONAL PERIOD 
( 800 A.D. to Circa 1100 A.D. ) 


CHAPTER I 


VRINDA AND CHAKRAPANI 


We now come upon a period which represents a transi- 
tion in the progress of Hindu medicine so far as the nature 
and composition of substances used as drugs are concerned." 
Hitherto herbs and vegetable matters were largely employed as 
drugs with a few simple and readily available products of the 
mineral kingdom. From about the beginning of this period 
and even since the days of Vagbhata we find an increasing 
use of metallic preparations. From the tenth century and 
downwards every medical work is found more or less recommen- 
ding compounds of metals which can only be synthetically 
prepared. 


Two notable treatises of this period are the Siddha- 
yoga of Vrinda and Chakradatta of Chakrapani Dutta. Synthe- 
tic metallic preparations have received considerable attention 
in these treatises. Both Vrinda and Chakrapani mention 
Nagarjuna as an authority, and follow closely in the footsteps of 
Charaka, Susruta and Vagbhata. Nagarjuna is the most 
conspicuous figure in Indian alchemy and a detailed account of 
his work will be given hereafter. Influences of the Tantric Cult 
are also manifest in the writings of Vrinda and Chakrapani. 


Chakrapani bases his work on that of Vrinda who again 
follows closely the order and the pathology of the Nidana of 
Madhavacharya or Madhavakara. Chakrapani, himself a learn- 
ed commentator of the Charaka and the Susruta, wrote his work 
in 1050 A.D. It necessarily follows that Vrinda was a 
recognised authority at least before the time of Chakrapani 
and was preceded by Madhavakara who possibly flourished in 
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the 8th century A.D.; for, Nidana was one of the medical 
treatises translated by the order of the Caliphs in the 8th 
century A.D. D. C. Bhattacharyya, on the basis of recently 
gathered evidences, however, placed Madhavakara sometime 
between 900 and 925 A.D. and Vrinda, between 975 and 
1000 A.D. 


Chemistry in the Siddhayoga of Vrinda 


Mereury has been mentioned as a constituent of a 
medicine to be applied externally for killing lice. The ins- 
truction for the preparation of this medicine is to rub quick- 
silver with the juice of Dhatura metel or Piper betle. 

The use of copper compounds has been prescribed in the 
preparation of a collyrium. Killed copper and blue vitriol, 
rock salt and many other vegetable matter, all in the powdered 
form, are compounded together for making this collyrium. 

This very preparation, in identical recension, occurs in 
Chakrapani under the name of Nagarjuna Varti. 


A process of killing iron has been described by Vrinda. 
For this purpose, iron is to be first ignited in the fire and then 
macerated in the juice of the emblic myrobalan and Trewia 
nudiflora and exposed to the sun, and again to be macerated in 
the.juice of certain other plants and then to be rubbed in a 
mortar. The process obviously gives rise to oxides of iron. 


A preparation known as farpati-tamram has been 
described as follows. Sulphur, copper and the pyrites are to be 
pounded together with mercury and subjected to roasting in a 
closed crücible, and the product thus obtained to be administer- 
ed with honey. Sulphides of copper and mercury are obviously 
produced by this operation. 

Sulphide of mercury constitutes the main ingredient 
of another preparation called rasamrita churnam. For this, 
one part of sulphur and half its weight of mercury are to be 
гиђђеа together. This is to be administered with honey and 
clarified butter. 
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Chemistry in Chakrapani 


Chakrapani, in his treatise, has described a number of 
metallic preparations, of which mention may be made of the 
following. 


Black Sulphide of Mercury (kajjali) or Aethiop’s Mineral. 


The first process consists in the purification of mercury, 


“Quicksilver, rubbed tepeatedly in the juice expressed 
from Sesbania aculeata, Ricinus communis, Zingiber officinale 
and Solanum nigrum, becomes purified”. 


“Take one part of mercury and one part of sulphur, rub 
the two together in a mortar and thus prepare kajjali or 
rasaparpati.” Vrinda has also described а similar preparation 
under the name of rasamrita churnam (cf. Chap. 1). 


Tamrayoga (Copper Compound) 


“Take a thin leaf of Nepalese copper and embed it in 
powdered sulphur. The substances are to be placed inside a 
saucer-shaped earthenware vessel and covered with another. 
The rims are luted with sugar or powdered rice-paste. The 
apparatus is heated in a sand-bath for three hours. The copper 
thus prepared is pounded and administered with other drugs." 


The product of the reaction is obviously a sulphide of 
copper. 


Process of Killing Iron 


Chakrapani writes “I shall now describe the science of 
iron promulgated by the sage Nagarjuna.” The work of 


Nagarjuna will be described along with the treatises of the 
Tantric Period. Š 


The process of kiling iron described by Chakrapani 
consists in rubbing a bar of iron with the levigated powder of 
various vegetable products like belleric myrobalans, Clitoria 
ternatea, Vitis: quadrangularis, etc. It is then Strongly heated 
to the fusion point and plunged into the decoction of the 
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myrobalans. The iron is then powdered by being beaten with 
an iron hammer. "The powder is then digested in the decoction 
of the myrobalans and roasted repeatedly in a crucible. ‘The 
final product resulting from these operations is evidently an 
oxide of iron in a finely divided state. 


Mandura or Rust of Iron 


Rust of iron is prescribed in combination with other 

drugs. 
^ Recipe for a soap to be used as a depilatory has been 
given by Chakrapani as follows: 

The ashes of Schrebera swietenioides and Cassia fistula are 
to be mixed with lime from burnt shells and lixiviated with the 
urine of the ass. The lye is then to be boiled with a definite 
weight of mustard oil. 

The plant ashes, composed mainly of potash carbonate, 
on treatment with lime invariably produced caustic alkali. The 
latter, when boiled with mustard oil, gave rise to a potash soap. 

Chakrapani has described the preparation of caustic 
alkali, the process being practically identical with that given 
in the Susruta. 


Calx of Silver 


In a preparation named yogaraja, roupyamal or calx of 
silver (probably in the shape of sulphide) figures as a 


component, 
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TANTRIC PERIOD 


( From 700 A.D. to Circa 1300 A.D. ) 
CHAPTER I 


A GENERAL SURVEY 


Indian alehemy very largely derived its colour, flavour 
and, in fact, its nourishment from the Tantric Cult. In almost 
evéry country the progress of chemistry can be traced to 
medicine and a belief in the artificial gold-making or the 
transmutation of the base metals into gold, as well as to the 
search after the vital elixir of life or the philosopher's stone. In 
India, however, these ends have played a secondary part and, 
in fact, as means to a still higher end, i.e. religious worship, 
and performance of religious rites. — It is well-known that the 
Indian life in all its aspects, social, political and intellectual, 
had been at all times under the mighty sway of religion. 
Medicine and alchemy too, along with the other branches of 
Science, had their origin and growth with this end in view, 
as necessary aids and helping agents to spiritual pursuit. “he 
ultimate goal of life according to Hindu philosophy and 
religion is to gain a beatific experience of the Divine in human 
nature. Health, wealth, vigour and longevity do not constitute 
the self-sufficient ends of medicine and alchemy, but are 
pursued for the fulfilment of the ultimate and higher goal of 
life on the transcendental plane. In the words of Zimmer, 
“they are prerequisites of the ever-lasting quest, along the paths 
of pious exercise and austere discipline to win for man a 
divine freedom beyond all the needs and bonds of human 
nature”. 

In all the principal treatises of Hindu medicine of the 
Ayurvedic and the later periods, this influence of religion 
and philosophy on the theories and practice of medicine is 
clearly discernible. ‘This is best illustrated in the Ayurvedic 
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treatises, the Charaka and the Susruta, where we find an 
elaborate discourse on the origin of matter and life, and on duties 
and disciplines of life with a view to its spiritual progress 
as well as on other philosophical doctrines blended with 
medical theories and recipes. 


The character of the Hindu medical wisdom and its basis 
have been beautifully elucidated by Zimmer in his well-known 
book “Hindu Medicine". The same holds good also for 
alchemy, which is closely associated with the religious cult 
of the Tantras. Tantric Cult is characterised by a curious 
admixture of alchemical processes on the one hand, and 
grotesque, obscene and sometimes revolting rites on the other— 
all centred round the worship of Siva and his consort Parvati. 
The 'Tantras have thus become the repositories of gross 
superstitious beliefs, the hideous incantations, sorcery, magic 
and alehemy, as also of the speculative, metaphysical and 
esoteric phases of spiritual aspirations. Tantric Cult came 
into vogue since the decline of Buddhism in India and 
exercised a considerable influence on the society till the 
middle ages, circa 1800 A.D. But the worship of Siva was 
recognized from much earlier times, like those of the great 
epics Mahabbarata and Ramayana. For, there are passages in 
Mahabharata which make mention of the adoration of Siva 
under the emblem of the phallus. In fact, the phallus-worship 
may be traced still further back to the time of the Indus Valley 
Civilization, which possibly in course of time came to be 
adopted by the Aryans from the so-called Dasyus or Dravidians. 
In some respects, Tantric rites bear close similarity with those 
prescribed in the Atharvaveda, which, as we have seen, also 
deals with sorcery, witchcraft, magic, incantations, exorcism of 
diseases by means of amulets and alchemical ideas. The 
practice of alchemy, therefore, inspite of its being inseparably 
linked up with the Tantric rites, had its origin as early as in 
the Vedic times. Even in Rigveda we find that soma rasa 
(juice of soma plant ) has been described as ап amrita (allied to 
the Greek ambrosia), which conferred immortality upon the gods, 
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and as a medicine for а sick man. In soma rasa and its 
attributes, it may, therefore, be said that we have the dawn of 
Hindu alchemy. But it was during the Tantric Period that the 
practice of alchemy reached its highest development in India. 


But there are evidences that alchemical knowledge was 
widely cultivated in India even before the Tantric age. The 
Vasavadatta and the Dasakumaracharita in the sixth century 
allude to the preparation of a mass of fixed or coagulated 
mercury (paradapindadraba—Vasavadatta); of a chemical 
powder capable of producing deep sleep or stupor by its 
inhalation ( yogachurna—Dasakumaracharita ) ; of a chemically 
prepared wick for producing light without fire ( yogabartika— 
Dasakumaracharita ); and of a powder which acts as an 
anaesthetic and paralyses sensory and motor nerves (stambhana- 
churnam—Vasavadatta ). 

Reference may also be made to the discovery of a Tantra 
belonging to the extinct school of Kubjikamata and named 
Kubjikatantra in the valuable manuscript collections of the 
Maharaja of Nepal. This was written in Gupta character and 
copied about the sixth century A.D. In one place of this Tantra 
we come across a passage in which Siva himself speaks of parada 
(mercury) as his generative principle and eulogises its efficacy 
when killed six times. In this Tantra we find allusions to 
the transmutation of copper into gold with the aid of mercury, 
as also to other alchemical processes. Thus, Tantric mysticism 
with alchemy as an integral part was cultivated even much 
earlier than 700 A.D., which we have fixed here as the lower 
limit of the Tantric Period. 

There are, however, two distinct classes of Tantras— 
Brahminic and Buddhistic—dealing in magic, sorcery, alchemy 
and allied subjects. For, during the period of its decline 
Buddhism imbibed many of the superstitious beliefs and 
corrupt rites of effete and popular Brahminical religion. An 
enormously bulky literature thus sprang up composed by the 
devotees of both Buddha and Siva. Hinduism too, which has 
been noted in all ages for its-assimilative and elastic character, 
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swallowed up the remnants of the Buddhists by acknowledging 
Gautama Buddha, the founder of their religion as an avatara or 
incarnation of Vishnu. We thus find that Nagarjuna, the most 
conspicuous figure amone the Indian alchemists, was a Buddhist 
by faith. 


What is it that made the Tantras the repositories of 
chemical knowledge ? In contrast to the highly philosophical 
religion of the Upanishads, accessible only to the upper intellec- 
tual classes of the society and according to which salvation 
or the highest end of life is attained only by right conduct 
through numerous births and re-births, Tantras offer an easy 
liberation for all even in this life by enjoining certain rites and 
ceremonies. Therefore, the ascetic who aspires after liberation 
in this life must preserve his body for the fulfilment of these 
rites and ceremonies, According to the Tantras, preservation 
of the body is achieved by the use of mercury, medicaments and 
breathing exercises.  Tantras, therefore, deal with medicinal 
preparations consisting mostly of mercury, calculated to make 
the body undecaying and immortal for the emancipation of a 
man while alive. In all the Tantric treatises the word газа 
has been used to mean mercury. Thus they came to be the 
repositories of many chemical informations and alchemical 
recipes. 


As stated above, the name of Nagarjuna stands pre-eminent 
among the Indian alchemists. ‘The authorship of the renowned 
Tantric treatise Rasaratuakara is ascribed to him. He is also 
the reputed author of Kakshaputa Tantra and Arogyomanjari, 
ete, and the redactor of the famous Ayurvedic treatise, the 
Susruta. But there is much controversy about the age of 
Nagarjuna. He is often confounded with Nagarjuna, the founder 
of the Madhyamika school of Buddhist philosophy and one 
of the creators of Mahayana Buddhism, who flourished towards 
the end of the second and the beginning of the third century A.D. 
Rasaratnakara is obviously a Tantra of the Mahayanist school, 
since its invocations are addressed to all the Buddhas; and in 
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one place there is pointed reference to Prajnaparamita (perfec- 
tion of wisdom) appearing before Nagarjuna in a dream and 
revealing chemical knowledge to him. A feature of this work, 
specially to be noted, is that some chemical processes are discuss- 
ed in the form of a dialogue between Salivahana and Nag- 
arjuna, and between Ratnaghosha and Mandavya. "These last 
two names are held equally in veneration with Nagarjuna and 
grateful acknowledgments to their serviggs occur in later 
chemical treatises. A document in its Tibetan and Chinese 
version has been found in the shape of a “Friendly Epistle 
of Nagarjuna to King Udyana". The original in Sanskrit, 
entitled Suhrillekha, is probably lost. — Udyana in the Tibetan 
transcription is Sadvahana. References to Nagarjuna and his 
contemporary king Sadvahana are only to be met with in 
ancient classical literature. This Sadvahana is frequently spoken 
of in ancient Sanskrit literature as a patron of learning and 
there are several reminiscences associated with this name. Ас- 
cording to Bhandarkar (Early History of the Deccan) the 
Andhrabhrityas or Satvahanas ruled over the Deccan from 
В.С. 73 to about A.D. 218. So, if Salivahana of Rasaratnakara 
be identified with Sadvahana of the classical literature then 
the age of Nagarjuna and Rasaratnakara should be fixed some- 
time in the second century A.D. ; and Nagarjuna, the founder of 
the Madhyamika philosophy, and Nagarjuna, the alchemist, 
should be regarded as one and the same person. 


But judging from the internal evidences derived from 
the treatise Rasaratnakara itself, it can be concluded that this 
is a typical production representing the Mahayanist period 
of intellectual activity aud must have been composed later 
than the time of Vagbhata. In Rasaratnakara we find recipes 
for a number of mercurial preparations, as well as descrip- 
tions of processes and apparatuses, of which there is no mention 
in Vagbhata or any other treatise of that time. We may 
not, therefore, be wide of the mark if we put down 7th or 8th 
century A.D. as its latest date. Reference may be made in this 
connection to the observations made by the great Arabian scholar, 
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Alberuni about one Nagarjuna, a native of the fort Daihak 
near Somnath, nearly a century earlier than his own time. 
This Nagarjuna has been described by Alberuni as a great adept 
in rasayana or alchemy and as the author of a rare book which 
contained the substance of the whole literature on the subject. 
If we shift Alberuni's date about Nagarjuna a century or two ^ 
backwards, then it will tally with the time we have fixed 
above for the composition of Rasaratnakara. In view of the 
strength of internal evidences we are inclined to adhere to 
this later date of 8th century A.D. for Rasaratnakara and 
its author Nagarjuna. The story of Nagarjuna, the founder of 
the Madhyamika philosophy, and his friend, king Sadvahana, 
might have been an imposition, intentionally introduced in 
Rasaratnakara with a view to impress the stamp of a great 
and recognized authority on it. In the catalogue of palm-leaf 
and selected paper manuscripts, belonging to the Durbar 
Library, Nepal, prepared by H. P. Sastri, we find mention of 
two other treatises by Nagarjuna, named Vogasara (Catalogue 
Vol. I, p. 235) and Yogasatak (Vol. II, p. 75). In the former 
there isa recipe for improving the physical body, and the latter 
contains recipes for cosmetics and for cure of the diseases of the 
hair. 


Another important treatise of this period is Rasarnava, 
a Brahminical Tantra of the Saiva cult. Like Rasaratnakara 
it embodies much valuable informations on chemistry. As 
already stated, Tantras deal largely with mercury and mercurial 
preparations, the virtues of which have been prominently 
extolled in Rasarnava, (lit. sea of mercury). Mercury has been 
described in Rasarnava as of divine origin, being the seed of 
the god Siva or Hara; in a similar manner mica has been 
defined as the seed of the goddess Gouri, the consort of Siva; 
and the combination of the two is held as destructive of 
death and poverty. Thus we find that alchemy was closely 
related in India with the Tantric Cult. In fact, the Tantric 
treatise Rasahridaya speaks of 'rasasiddhas' (alchemists) as 
those who, without quitting their bodies, have attained to new 
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ones through the influence of Hara and Gouri (mercury and 
mica). By the science of mercury is to be understood not only 
a branch of chemistry alone, but it is also to be applied to 
salvation according to the Tantric treatises. Mercury, according 
to Rasarnava, can improve not only the quality of metals 
(i.e, convert the base metals into gold), but can make the body 
undecaying and imperishable. Rasarnava is believed to be 
a Tantric work of the 12th century A.D., which throws a flood 
of light on the chemical knowledge of the Indians in those 
days. "There are evidences that it has been compiled from 
pre-existing works; for instance, it has not hesitated, as we 
find, to borrow copiously from Rasaratnakara of the renowned 
alchemist Nagarjuna, which we have discussed above. ТЕ 
possesses, in addition, the merit of being the inspirer of several 
works of the following period, the Iatrochemical Period, notably 
of Rasaratnasamuchchaya and Rasendrachintamani. 


It might be recalled that from the time of Nagarjuna 
onwards, as Buddhism began to decline in India it appeared to 
be tinged more and more with Brahminical bias. A notable 
and decided step in this direction, it appears, was taken by 
Asamga, a monk of Gandhara, who composed the Yogachara- 
bhumisastra, in which, by assimilating the doctrines of Patanjali, 
he paved the way for the growth of Tantras. Asamga seems 
to have lived about 400 A.D. (cf. Takakasu, J. Royal Asiatic 
Soc., 1905). "The absorption of the yoga ideas into Buddhistic 
doctrines made the alliance of Buddhism with Saivaism easy 
and thus favoured the growth of Buddhistic Tantras. The 
Mahayanists not only set up their own deities, but borrowed 
copiously from the pantheon of the Hindus. A picture of 
the religious and cultural background of the development 
of Indian alchemy at this period and afterwards is best 
presented with an extract from the work of an eminent scholar 
of Buddhistic literatures : 


“The decline of Buddhism in India from the 8th century 
downwards nearly coincides with the growing influence of 
"Tantrism and sorcery, which stand to each other in the relation 
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of theory to practice. ‘The development of Tantrism is a 
feature that Buddhism and Hinduism in their later phases have 
in common. The object of Hindu Tantrism is the acquisition 
of wealth, mundane enjoyments, rewards for moral actions, 
deliverance by worshipping Durga, the Sakti of Siva—Prajna in 
the terminology of the Mahayana—through means of spells, 
muttered prayers, samadhi (suspension of all outward conscious- 
ness), offerings, etc. Similarly, the Buddhistic Tantras purpose 
to teach the adepts how by a supernatural way to acquire 
desired objects, either of a material nature as the elixir 
of longevity, invulnerability, invisibility and alchemy, or 
of a more spiritual character, as the power of evokiig 
a Buddha or а Bodhisattva to solve a doubt or the 
power of achieving in this life the union with some divinity. 
‘There is an unmistakable affinity between Tantrism on one 
side, and the system of yoga and kammatthana on the other. 
Tantrism is, so to say, a popularised and, at the same time, 
degraded form of yoga, because the objects are commonly 
of a coarser character, and the practices partly more childish and 
more revolting. 


"During the reign of the Pala dynasty, there were many 
masters of magic and “Mantra-Vajracharyas”, who, being 
possessed of various siddhis, performed the most prodigious 
feats. The kings of the Pala dynasty, whose sway over Gauda 
aud the adjacent regions lasted from about A.D. 800 to 1050, 
are known both from the annals and their inscriptions as 
protectors of the Faith. It was during that period that the 
monastery of Vikramsila was a renowned centre of Tantrist 
learning. 

“The Sena kings, who followed the Palas in the dominion 
over Eastern India, though belonging to Hindu persuasion, 
were not hostile to the Faith. Still Buddhism declined during 
their reign, and more so after the invasion of the country by 
the Mohammedans in A.D. 1200. The monasteries of Udanda- 
pura and Vikramsila were destroyed ; the monks were killed, or 
they fled to other countries. ‘The learned Sakyasri went to Orissa 
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aud afterwards to Tibet ; Ratnarakshita to Nepal ; Buddhamitra 
and others sought a refuge in South India, whilst Sangama- 
Srijnana with several of his followers betook themselves, to 
Burma, Camboja, etc. And thus the law of Buddha became 
extinct in Magadha. 


*Many emigrants from Magadha rejoined their brethren in 
the South and founded colleges on a modest scale in Vijaya- 
пасата, Kalinga and Konkan, The comparatively satisfactory 
condition of Buddhism in the Deccan about that time is attested 
by the rich donations to the monastery at Dambal."—Kern, 
Manual of Ind. Bud., pp. 133-34. 


It will be noticed that the monks of the monasteries of 
Udandapura and Vikramsila on their dispersion carried with 
them their learning and arts iu the same manner as the Byzantine 
Greeks on their expulsion from Constantinople bore with them 
their intellectual treasures to the Italian cities. In the kingdom 
of the Deccan and in Tibet the Buddhist refugees found 
hospitable asylums, just as the Greek philosophers found in the 
Florentine Republic under the Medicii. From the eleventh 
century the Deccan thus became the refuge and the centre 
of literary activity in general, while in the Northern India it 
was more or less arrested by the inroads and ravages of the 
Mohammedans. We thus find that Tantric mysticism with 
alchemy as an integral part was cultivated in the universities of 
Nalanda, Udandapura and Vikramsila in Magadha and 
Central India and from thence it spread to Bhot (Tibet) and 
the regions lying to the south-east of it, and to South India. 

The Tantras also found a congenial home in China, 
Amoghavagra, a sramana ( Buddhist priest ) of Northern India 
and a Brahmin by caste resided in the Celestial Empire for several 
years between 746 and 771 A.D., and under his influence the 
Tantric doctrines. dealing with talismanic forms and profe- 
ssions of supernatural power first gained currency there. 

It is, however, necessary to remember that on the decline 
of Buddhism the vigorous impetus, which its followers gave 
to literature and science, was not lost to India. At the time 
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of the Brahminical revival Buddhist works of acknowldged 
merit far from being cast aside were held in veneration. 
Amarsinha in his lexicon and Vagbhata in his Ashtamgahridaya 
commence with an invocation to Buddha, which has never 
shocked the tolerant spirit of the Hindus. 'The Charaka and 
the Susruta also bear distinct impress of Buddhistic retouching. 
The Buddhistic Tantras became likewise a part and parcel 
of Hindu religio-philosophical literature, the subject-matter 
of the former being incorporated iuto the latter and the names 
of Tara, Prajnaparamita and Buddha being simply changed 
into those of Parvatiand Siva. In Rasaratnakara itself we have 
distinct indications that it is an admixture of both. 


Besides Rasaratnakara and Rasarnava of which we have 
discussed above, a short introduction to a number of other 
Tantras of Buddhistic origin, passages from which will be 
found reproduced hereafter, might be given at this place. 
‘These are: 


Rasahridya by Govindabhagavat who lived near about 
the eleventh century A.D. and wrote his book at the request 
of the king of the Kirataland, ie. the region adjoining the 
modern Bhutan 

Rasendrachudamani by Somadeva who culled his materials 
from pre-existing chemical treatises. He has quoted Nagarjuna 
and others as sources of his inspiration, It was probably 
written in the 12th or the 13th century A.D. 

Rasaprakasa-sudhakara by Yasodhara is another important 
work of this period. The credit for the accurate observations 
on the metallurgy of zinc, described in Rasaratnasamuchchaya 
of the next (iatrochemical) period, really belongs to Yasodhara. 
Yasodhara quotes from Nagarjuna, Rasarnava and Somadeva. 
Hence, he must have flourished later than Somadeva and 
might be placed in the 13th century A.D. 


Rasakalpa, which is a part and parcel of Rudrayamala 
Tantra, likewise seems to belong to this period. The author has 
confined himself solely to a description of the metals, minerals, 
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and the process of "killing" them with the agency of various 
apparatus. 


We are now in a position to trace some of the Tantric 
treatises from their Tibetan translations recorded in the great 
Tibetan scriptures, Kanjur (Kang-gyur) and Тапјиг (Stan-gyur), 
the Tibetan equivalent of the Buddhist Tripitika. Buddhism 
was formally introduced into Tibet by Buddhist scholars from 
Bengal in the beginning of the 8th century A.D., and several 
of the Tantric treatises were gradually imported into Tibet 
from this time onwards by Indian scholars. Kanjur and 
Тапјиг represent immense collections of works translated 
primarily from the Sanskrit and subsidiarily from the Chinese 
languages, between the 7th and the 13th centuries. “These 
collections are of considerable value, as most of their Sanskrit 
originals are either lost or now unavailable. The faithful 
accuracy of these translations and their fidelity to the original 
enable us often to reproduce the Sanskrit texts and thus 
provide us with valuable historical data. 


Tanjur, though a commentary of Kanjur, is twice as large 
as the former and consists generally of 225 large volumes. 
Some parts of Tanjur are believed to date back to the 7th 
century A.D., though the major portion was composed later. It 
is divided into two main classes: Rgyud, corresponding to the 
Sanskrit Tantra and Mdo or Do, corresponding to the Sanskrit, 
Sutra (science and literature). Some five volumes of Тапјиг 
are devoted to medicine and some others to astronomy or 
astrology. We are indebted to the great and heroic Hungarian 
scholar, Csoma de Koros for his pioneering work on the study 
of these two famous encyclopedic Tibetan scriptures (Asiatic 
Reserch, Vol. 20, Asiatic Society of Bengal, Calcutta, 1836). 
In his analysis of the contents of the Мао Csoma has made 
mention of a work on preparing quicksilver, described as the 
most powerful agent for subduing every sickness and for 
improving the vigour of the body, as well as of a work on 
turning base metals into gold (i.e. on alchemy). 
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Pandit Vidhushekhar Bhattacharya, in his article on 
"Sanskrit Treatises on Alchemy as translated into Tibetan" 
in the Acharyya Ray Commemoration Volume ( p. 191, Calcutta, 
1932) has discussed about these two works and besides has 
made mention of two more occurring in Tanjur, not mentioned 
in Csoma's analysis. The Sanskrit names of these four treatises, 
according to Pandit Bhattacharya, аге: (1) Rasasiddhisastra, 
(2 Dhatuvadasastra, or Dhatuvadasastroddrti, (3) Sarvesvara- 
rasayana, and (4) Dhatuvada. 


'The Tibetan translation of the first work is, however, 
unfortunately lost ; only its name occurs in the Tibetan catalogue. 
The work was composed by Vyadipada and was translated 
into Tibetan by Narendrabhadra of India and the ‘Tibetan 
translator Ratnasri of Oddiyana. ‘The second Work, according 
to the Tibetan catalogue, appears to form a part of Vyadipada's 
work in the opinion of Pandit Bhattacharya. The last two 
Works, Nos. 3 and 4, have been translated into English and 
published along with the original Tibetan texts in Roman 
Scripts in the Commemoration Volume by Pandit Bhattacharya 
as already referred to. They were recovered from the xylo- 
graphs of the Tanjur manuscript of Narthang edition, belong- 
‘ing to the Visvabharati Library. We shall reproduce these 
along with their Tibetan texts as appendix in our present 
volume, 


The work No. 2, Dhatuvadasastra, has not yet been 
translated into English. Our attempt to get it translated from 
the xylographs of the Тапјиг manuscript, belonging to the 
library of the Asiatic Society of Bengal, as also to the Calcutta 
University Library, did not succeed, as the impressions at 
several places were practically illegible. 


The original Sanskrit texts of these works, preserved 
in their Tibetan versions, must have been composed at least 
а century or two earlier than the time of their translation into 
the Tibetan language and their incorporation into the Tibetan 
scripture, Tanjur. We shall, therefore, be not far off the mark 
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if we assign the date of production of these Tantric works 
in their Sanskrit original to a period of about 8th to 9th 
century A.D. E 


The Tantric Cult and the worship of Siva in a purer form 
also flourished in South India, as is evident from the Tamil 
poetical compositions of the sittars (Sanskrit, siddhas) or perfect 
ones. These siffars were zealous adepts in alchemy. The 
characteristics of the work of this sect have been Summarised 
by K. C. Viraraghava Iyer in his article on “The Study of 
Alchemy" in the Acharyya Ray Commemoration Volume (loc. 
сій., p. 460). The salient features of these, related closely to our 
subject matter, are: 


“The works of the siffars deal either with alchemy by 
itself, ајсћету and yoga, alchemy and medicine, or medicine 
pure and simple. They are written in verse, using easy, 
colloquial and ungrammatical words and often hiding the 
names of the herbs or minerals in big phrases and metaphors. 
Detailed instructions are given for the apparatus and processes. 
There are many nigantus or lexicons of these works, which give 
the names of herbs and minerals which are synonymous. They 
recognise Siva for their God and reject everything in the 
Saiva Cult which is inconsistent with pure theism. Many 
recipes containing minerals, metals, herbs and salts are 
mentioned in these works. As usual the Tamil alchemy is also 
associated with magic, exorcisms and propitiations." 

In Tamil literature there are allusions to 18 sittars of which 
Agastya is the first and the foremost of the sect. It is, however, 
now recognized by the Tamil literary experts that there were 
two Agastyas, one, the renowned Aryan coloniser of the South, 
and the other, the famous Tamil grammarian and writer. But 
they probably flourished in the 7th or the 6th century В.С., 
which corresponds with the commencement of the Tamil civili- 
zation and literature ( cf. Caldwell’s Comparative Grammar of 
the Dravidian Languages, 1875). Most of the alchemical works 
that go by the name of Agastya are, therefore, not considered 


genuine. In the history of literature and science it is not 
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unusual to find names, venerable and illustrious, pressed into 
service to lend weight and dignity to productions by writers 
of lesser recognition. In fact, Plato, Democritus and Geber 
were passed off as authors of some writings which were really the 
products of several centuries later. The use of the revered 
name of the great sage Agastya of hoary fame as the head of the 
Tamil sittars has possibly been made with the same end in view. 
Another prominent name, Bogar, also occurs among the 
eighteen Tamil siflars. Many alchemical and medical works in 
Tamil appear under the name of his authorship. He is said to 
be a Chinese who came to India in the 3rd century A.D., visi- 
ted Patna, Gaya and then South India, and learnt alchemy and 
medicine from Tamil savants. It is believed that he also taught 
the Tamils in these lores. Very little reference to Buddhism is, 
however, found in the works of which he is reputed to be the 
author. He is said to have visited Arabia and then returned to 
his country. It is further believed that some of his Tamil 
disciples accompanied him to China and after learning some 
mechanical arts returned to "Tamil Nad. Iyer in his article 
makes mention of another Chinaman, Pulipani by name, who 
came along with Bogar and settled in the Tamil land. There 
are many Tamil works on magic, alchemy and medicine in 
his name. ; 


Regarding the age of the sitfars no definite decision can, 
however, ђе made. Iyer is inclined to assign them to the tenth 
century A.D. and thereafter; for, many of the sittars iu their 
works reveal strong antagonism to the strictly monistic doctrine 
of Sankara and the idolatrous worship of the Hindus. ‘There is 
quite a large number of works left by the Tamil sittars. Of these 
only a few are now in print. The rest are scattered as manus- 
cripts which can be found in (1) The Madras Oriental Manus- 
cript Library, (2) Sarabhoji Maharaja's Library at Тапјоге, 
(8) Aduthurai Math at Tanjore, and (4) at various other South 
Indian Maths. 


& old list of medical works in Tamil prepared by Dr. 
Whitelaw Ainslie, which was not easily accessible, has now been 
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available to us through the recent publication of it by Professor 
D. V. Subba Reddy of the Madras Medical College. The list 
has been published in the Madras Medical Journal (Vol. II No. 
2, April, 1951). It contains the names of 27 works indicating 
the nature of their contents. Several of these deal with alchemy, 
medicine and chemistry. Professor Reddy in his publication 
has added a further list of 38 Tamil books by sittars, many 
of which are known to deal with medicinal preparations, chemis- 
try and physics, A translation of all these works into English is 
likely to reveal many interesting informations about the 
knowledge of chemistry in South India in those early days. 


From the facts cited above, with particular reference to 
their chronological order, it will now be recognized that alchemy 
in India developed all along on independent lines. Its origin 
and growth were interwoven with a phase of religious activity— 
the outcome of purely indigenous trait. ‘The progress of magic, 
witchcraft and alchemy can be traced, as we have seen, from 
the Atharvaveda onwards to the later Tantras without any 
breach of continuity, natural to amy evolutionary process. The 
question of Indian alchemy deriving its origin from that of the 
Greeks and Arabs does not, therefore, arise at all, as suggested 
by some western scholars. There is, in fact, no evidence that 
Indian alchemy is of exotic origin. In the Greek doctrines 
of alchemy, which were adopted more or less by the Arabs, we find 
the formulation of a mystic relationship between the planets and 
the metals, the latter being supposed to be engendered in the 
womb of the earth under the influence of the planets. Each 
metal, so to say, is begotten by a particular planet, It is idle to 
look for any such reference in the Indian alchemical or astro- 
nomical works. 

A great many names of Indian alchemical authors and of 
their works are scattered throughout the mass of chemical and 
medical literature, some of which have been handed down to 
posterity, sometimes on account of the important processes they 
invented and sometimes, again, because of the efficacy of the 
metallic preparations introduced by them. We give below the 
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чташев of some of the authors and their works over and above 
those already noticed. It is scarcely possible to submit an 


exhaustive list. 


Author 


Anandanubhava 
Balabhadra 
Bhojadeva 
Brahmajyoti 
Chandrasena 
Charpata 
Chudamani Misra 
Dhanapati 
Gahanandanatha 
Garudadattasiddha 
Gorakshanatha 
Harihara 

Kankali 

Kapali 
Kesavadeva 
Mallari 
Manthanabhairava 
Nandi 

Narahari 
Ramaraja 

(Siddha) Bhaskara 
(Siddha) Prananatha 
Srinatha 
Svachchhandavairava 
Trimallabhatta 
Vaidyaraja 
Vandimisra 
Vasudeva 

Vyadi 


Work 
Rasadipika 


Rasarajamriganka 
Rasachandrodaya 
Charpatasiddhanta 
Rasakamadhenu * 
Divyarasendrasara 
Rasaratnavali 
Gorakshasamhita 
Banddhasarvasava 
Rasesvarasiddhanta 
Rasavisvadarpana 
Rasakankali 
Rasarajamahadadhi 
Yogaratnakara 
Rasakautuka 
Rasayogamuktavali 
Rasaratnapradipa 
Rasendrabhaskara 
Rasadipa 
Rasaratna 
Rasadarpana 
Rasakashayavaidyaka 
Yogasudhanidhi 
Rasasarvesvara 


CHAPTER II 
RASARATNAKARA OF NAGARJUNA 
I 


I shall now speak of the purification of important rasas 
(minerals) 

What wonder is it that rajavarta (lapis lazuli) digested 
with the juice of Albizzia lebbek converts silver of the weight of 
one gunja (rati—a kind of seed weighing 1.9 grains approx.) 
into one hundred times its weight of gold of the lustre of 
the rising sun ? 1 

What wonder is it that yellow sulphur, purified with 
the juice of Butea monosperma, converts silver into gold when 


roasted thrice over the fire of cow-dung cakes ? 2 
What wonder is it that calamine::....roasted thrice with 
copper converts the latter into gold ? 3 


Calamine, a zinc mineral, when roasted with copper in 
the presence of reducing organic matters, is likely to give 
rise to brass, which was possibly passed as artificially pre- 
pared gold. 


What wonder is it that cinnabar digested several times 
with the milk of the ewe and the acids (vegetable acids) imparts 
to silver the lustre of gold glowing as saffron ? 4 


Digestion of minerals is to be effected in the decoction 
of Dolichos biflorus, Paspalum scrobiculatum, the urine of man 
and the acid juices of (the fruit of) ratan (Calamus rotang) 
and afterwards with the addition of alkalies (soda, borax, etc. ). 
The operation of roasting is to be performed thrice. 5 


What wonder is it that the pyrites macerated in the juice 
of Musa sapientum and in castor oil and clarified butter, and 


The numerals at the end of each recipe correspond to the number of 


. verses ( slokas ) of the original Sanskrit Text. 


o 
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placed inside the bulb of Amorphophalus campanulatus and 
roasted (in a closed crucible) undergoes perfect purification? 6 

The process is likely to lead to the production of metallic 
copper from pyrites. 


Chapala (possibly some sulphur-containing mineral) and 
other minerals, being macerated in the juice of lemon for 
3 days, become purified. Gold being smeared with the five 
earths, the ashes and salts, and roasted, undergoes purification. 


12 
Silver alloyed with lead and fused with ashes becomes 
purified. 13 


Lo! it is not to be wondered at that copper, melted 
with the alkali derived from the earth and the milk of the 
ewe, clarified butter and one-sixteenth of its weight of oil, 
will become pure like the crescent of the moon. 14 


It may be compared to the process for the purification 
of crude copper by means of ‘poling’. 


Macerated in the ashes of Schrebera swietenioides, Butea 
monosperma and cow’s urine and mixed with the powdered root of 
Euphorbia antiquorum, turmeric: borax, powdered lac and 
made into balls with the milky juice of Gymnema sylvestre and 
honey, and strongly heated in a closed crucible, vaikranta yields 
its essence. Of this there is no doubt. 23-25 


Makshika, (pytites), repeatedly soaked in honey, oil of 
Ricinus communis, urine of the cow, clarified butter and the 
extract of the bulbous root of Musa sapientum, and heated in a 
crucible, yields an essence in the shape of copper. A similar 
treatment has also been prescribed for tapya (a variety of pyrites). 

25-30 

Rasaka (calamine), digested repeatedly with fermented 
paddy-water, natron and clarified butter, and mixed with wool, 
lac, Terminalia chebula and borax and roasted in a covered 
crucible, yields an essence of the appearance of tin; of this 
there is no doubt, 31-32 
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Vimala, digested with alums, green vitriol, borax and 
the watery liquid expressed from Moringa oleifera, Musa 
sapientum and finally roasted in a covered crucible in combi- 
nation with the ashes of Schrebera swietenioides, yields an 
essence in the shape of chandrarka (lit. copper of gold-like 
lustre ). 35-36 

Darada (cinnabar), when distilled in a patana yantram 
( distillation or sublimation apparatus ) into a vessel containing 
water, yields an essence identical with mercury. There is no 
doubt about it. 37 


» Verses 50-51: Dissolution of gems (pearls, etc.) by 
digestion in vegetable acids, e.g. sour gruel (impure vinegar) 
and the juice of certain acid plants. 


* * + 
Here ends Chapter Second of Rasaratnakara by Nagarjuna 
on the killing of diamond and the metals, extraction of the 
essence of minerals and liquefaction of mica. 


In the beginning of this chapter we have seen that there 
are certain recipes, which all refer to the floating mass of 
traditions current at the time of the author on the transmutation 
of the base metals into gold. ‘They are quite laconic, and are of 
fragmentary and disjointed character. ‘The meaning, therefore, 
is not always clear. Various ingenious methods were resorted to 
for debasing gold, or making an alloy, which will imitate the 
character of gold. Silver, copper, lead, zinc and mercury were 
often made into an amalgam, and the latter rendered compact 
and coloured yellow with the aid of orpiment. No wonder that 
the law-books prescribe severe penalties on the fraudulent 
debasers of the precious metals. Thus according to Manu “the 
king shall cause a goldsmith, who behaves dishonestly, the 
most noxious of all the thorns, to be cut to pieces with razors.” 


II 


I shall now explain the process of fixation of mercury. 
The king of rasas (mercury), rubbed with the juice of lime, 


sal-ammoniac, the acids, the alkalies, the five salts, Piper nigrum, 
° 
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Piper. longum, the dried root of ginger, the juice of Moringa 
pterygosperma, the tuber of Amorphophalus campanulatus, can 
readily amalgamate itself with the eight metals. 1 


* * * 


Prajnaparamita (perfection of wisdom) appeared before 
Nagarjuna at midnight in a dream and revealed to him the 
ingredients of a recipe (consisting of steel, copper, mica, pyrites, 
"Bie; 4 

Mercury is to be rubbed with its equal weight of gold and 
then (the amalgam) further admixed with sulphur, borax, etc. 
‘The mixture is then to be transferred to а crucible and its lid 
put on, and then submitted to gentle roasting. By partaking of 
this elixir (i.e. the sublimate) the devotee acquires а body not 
liable to decay. 30-32. 


I shall now describe the garbha yantram..for reducing 
pistika (a cake of mercury and sulphur) to ashes. Make a clay 
crucible, 4 digits in length and 3 digits in width, with the mouth 
rounded. Take 20 parts of salt and one of bdellium and pound 
them finely, adding water frequently; smear the crucible with 
this mixture. Make a fire of paddy husks and apply gentle 
heat. 


Recipe for kajjali or Aethiops mineral: 

j The preparation is very similar to those described by 
Vrinda and. Chakrapani. 84-86 

Having made salutation to all the Buddhas, free from the 
taint of sins, I shall now deliver the Kakshaputa Тапіташ for 
the benefit of suffering humanity. 

Now follows a dialogue between Nagarjuna, Ratnaghosha 
and king Salivahana. 

Nagarjuna whose end (salvation) had been attained, 
benevolent towards. all living creatures, blessed with all 
favours, residing on mount Srisaila...... 

Before him stood Ratnaghosha with folded hands; saying 
“Be pleased to communicate to me knowledge of chemical 
operations", 


~ 
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Nagarjuna said :— 

“Well done! well done ! I am pleased with your devotion 
and shall convey to you all that you want to know, namely, 
remedies for warding off wrinkles, grey hair and other signs 
ofold age. Mineral preparations act with equal efficacy on the 
metals as on the body ( human system ). 


* * * 


“For the benefit of living bodies I went through all manner 
of penances for 12 tedious years and worshipped the goddess 
Yakshini presiding over the Ficus bengalensis. Then I heard an 
oracle : 

“Well! well! the great sage, I shall give you all that 
you may ask from me.” 

Nagarjuna said :— 

“O Goddess ! If thou art propitiated, be pleased to commu- 

nicate to me the rare knowledge of the fixation of mercury." 
* * * 
Salivahana said :— 

“I have dedicated to thee, О Goddess ! treasures of gold 
and gems, now I await thy instructions." 
The Goddess said :— 

“Well done! welldone! О wise ruler! I shall speak to 
you of chemical operations performed by Мапдаууа"—(а well- 
known alchemist, one of the 27 adepts mentioned in the famous 
iatrochemcial treatise, Rasaratnasamuchchaya). 

“A disciple should be intelligent, devoted to work, sinless, 
and master of his passions. 

“The apparatus known as koshthi, mouth blow-pipe, cow- 
dung, substantial wood (as fuel), a pair of bellows, iron plates, 
vidam ( preparation for killing metals ),....... having collected 
all these, chemical operations are to be performed." 


Ratnaghosha said 
“Having prepared with great care ‘the powder of projec- 


tion’, which transforms a ten million times its weight of the 
base metal into gold......” 


a 
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Nagarjuna said :— 
“I shall convey to you what has been experimented upon 
by Sakanda." 


Tests for killed mercury :— 

When the mercury assumes diverse colours after having 
given up its fluidity, itis known as swooned. Killed mercury 
is that which does not show signs of fluidity, mobility and 
lustre. When the quick-silver, which has acquired the colour 
and the lustre of the rising sun, stands the test of fire (i.e., is 
not readily volatilized), then it is to be regarded as fixed. | 

Then follows a list of apparatus borrowed from Rasendra- 
mangala : 


Sila yantram, peshana yantram, bhudhar yantram, bansha 
yantram, nalika yantram, gajadanta yantram, dola yantram, 
adhaspatana yantram, bhuvaspatana yantram, patana yantram, 
niyamaka yantram, gamana уашташ, tula yantram, kachchapa 
yantram, chacki yantram, valuka yantram, agnisoma yantram, 
gandhaka trahika yantram, musha yantram, handica yantram, 
kambhajana yantram, ghona yantram, gudabhraka yantram, 
narayana yantram, jalika yantram, charana yantram. 


A description of many of these yantrams or apparatuses 
has been given in later treatises like Rasarnava and particularly 
in Rasaratnasamuchchaya of the iatrochemical period. 


CHAPTER Ш 
CHEMISTRY IN RASARNAVA 


In Rasarnava, as in all other Tantras, knowledge is 
imparted in the shape of a dialogue between Bhairava (Siva) and 
his consort Parvati. 


ExTRACTS FROM Book IV. 
° On Apparatus and the Colour of Flames. 


Sri Bhairava said: “The rasas (mercury and some im- 
portant minerals) and uparasas (inferior minerals), the metals, 
a piece of cloth, vidam (preparation for killing metals), a pair of 
bellows, iron implements, stone pestles and mortars, the appara- 
tus known as koshti, mouth blow-pipe, cow-dung, substantial 
wood (as fuel), various kinds of earthen apparatus (e.g. crucibles, 
etc), a pair of tongs, earthen and iron vessels, weights and 
balances, bamboo and iron pipes, the salts and the alkalies, the 
poisons—all these are to be collected and chemical operations 
begun". ( cf. Rasaratnakara.) 

Dola Yantram : “A pot is half-filled with a liquid and a 
rod placed across its mouth from which is suspended the medi- 
cine tied in a piece of cloth. The liquid is allowed to boil and 
the medicine is heated by its vapour. This is called dola 
yantram”. š 

An Apparatus for Killing Metals : “Make two iron cruci- 
bles each 12 digits in length; the one with a narrow orifice 
containing sulphur is inserted into the other holding mercury ; 
below the mercury is placed water ( in a separate vessel). The 
mercury and sulphur should be carefully moistened in garlic 
juice, which has been filtered through a cloth. The apparatus 
is now lodged in an earthen pot and another placed over it, the 
rims being luted with cloth previously smeared with earth. * * 
Now cow-dung fire is urged. After continuing heating for three 


s 
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days the apparatus is taken out." This is known as musha 
yantram, which digests sulphur and other substances. 


Garbha Yantram :— Тһе description of this apparatus in 
Rasarnava is exactly similar to that given in Rasaratnakara 
(vide p. 132). So, it is not repeated here. It is stated that by 
means of this apparatus mercury can be reduced to ashes in the 
course of one to three days. 


Efficacy of the Apparatus :—“For killing and colouring 
mercury, an apparatus is indeed a power. Without the use of 
herbs and drugs, mercury can be killed with the aid of an 
apparatus alone; hence, an expert must not disparage the 
efficacy of the apparatus.” 


Hamsapaka Yantram :—““ТаКе an earthen dish and fill it 
with sand, and then place another over it; apply gentle heat. 
Now digest in this apparatus ( the ingredients ) with the five 
alkalies, the urines and the vida. This is known as the 
hamsapaka yantram by the adepts.” 

Crucibles :—“Earth of black, red, yellow and white colour... 
burnt husks of paddy, soot, earth írom the ant-hill, well-burnt 
éxcrements of the goat and the horse---rust of iron.” These 
are the ingredients used in varying proportions for making 
crucibles, retorts, etc. 

“There are two kinds of crucibles, viz., open and covered 
(lit. blind )---the covered one resembles the nipple of a cow and 
is fitted with a lid, which has a raised head.” 

“For the purification of silver, the crucible is best made of 
two parts of the ashes of Schrebera swietenioides, and one part 
each of brick dust and earth." 

The porous crucible is of the nature of a ‘cupel’, 

Colour of Flames :—“Copper yields a blue flame----that of tin 
is pigeon-coloured; that of lead is pale-tinted:--«-that of the 
iron is tawny ; ...that of the “peacock” ore (sasyaka) is red." 

Sasyaka being blue vitriol (a copper mineral) cannot 
impart red colour to the flame. The reading in the manuscript 
seems, therefore, to be defective. . еза 
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-t Test of a Pure Metal :—“A pure metal is that, whieh when 
tiielted in a crucible, does not give off sparks nor bubbles, nor 
spurts, nor emits any sound, nor shows any lines on the surface, 
but is tranquil like a gem (shows signs of tranquil fusion).” 


Kosthi Apparatus :—“For extracting the essence of metals 
a koshti apparatus (vide illustrations) is preferred, which is 
sixteen digits in width and two cubits in length.” 


“Here ends Chapter Fourth of Rasarnava, which treats 
of apparatus, crucibles and the colour of flames.” 


The Alkalies :—‘‘The three alkalies are. the borax, trona 
(yatron) and yavakshara (carbonate of potash). ‘The ashes of 
sesamum, Achyranthes arpera, Musa sapientum, Butea monos- 
perma, Moringa pterygosperma, Schrebera swietenioides, Raphanus 
sativus, Zingiber officinale, Tamarindus indica and Ficus 
religosa respectively are regarded as the standard plant ashes”. 

V. 35-36 

The Маћатазаз :—“Bhairava said, “Makshika (copper 
pyrites, vimala (a variety of pyrites), sila (rocks), chapala 
(possibly some sulphur-containing mineral), rasaka. (calamine), 
sasyaka (blue vitriol), . darada (cinnabar) and  srotonjana 
(stibnite), —these are the eight maharasas.” VII. 2-3, 

Copper from the Pyrites :—'Makshika, repeatedly soaked 
iu honey, oil of Ricinus communis, urine of the cow, clarified 
butter and the extract of the bulbous root of Musa sapientum, 


and heated in a crucible, yields an essence in the shape of 


copper." VII. 12-13. 


“Vimala, digested with alum, green vitriol, borax and the 
watery liquid expressed from Moringa oleifera, Musa sapientum, 
and finally roasted in a covered crucible in combination with 
the ashes of Schrebera swietenioides, yields an essence in the 


shape of chandrarka (copper of gold-like lustre”), 

ПУ ४. VII, 20-21 
is Chapala "Phere are four varieties of chapala—yellow; 
white, red and black. That which has the lustre of gold or 
silver is most appropriate for the fixation of mercury, The last 


х 
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two are indifferent and readily melt like lac and are useless. 
Chapala melts like tin when heated over fire—hence the name". 
VII. 26-27 

Brass from calamine and copper is mistaken for gold. 
“Rasaka (calamine) : There are three kinds of it : namely, 
of the colour of earth, of the appearance of treacle, and of the 
colour of stones. What wonder is it that rasaka mixed with 
(certain organic matters) and roasted three times with copper 
converts the latter into gold ?” VII. 31-34 
Extraction of Zinc from Calamine,—“Rasaka mixed with 
wool, lac, Terminalia chebula and borax and roasted in a covered 
crucible, yields an essence of the appearance of tin; of this 
there is no doubt." VII. 37-38 


Extraction of Copper from Sasyaka.—'"Take blue vitriol and 
one-fourth its weight of borax, and soak the mixture in the oil ex- 
pressed from the seeds of Pongamia glabra for one day only and 
then place it ina covered crucible and heat in the charcoal fire—by 
this process an essence is obtained from it of the beautiful appear- 
ance of coccinella insect." VII. 41-44 

Saurashtri.—'Distillation of saurashtri (alum). Alum is 
to be macerated in the bile ofthe ox one hundred times and then 
its essence is to be extracted by distillation—a very secret 
process, not to be divulged." VII. 72-78 


The Metals:—‘O goddess! listen now to what I say 
about the metals. Gold, silver, copper, iron, tin and lead; these 
are the six metals and their resistance to waste ( i.e. corrosion ) 
is in the order in which they have been named.” УП. 89-90 


The Killing of Metals-Vida.—“Hear attentively as I shall 
now speak of the killing of metals. There is no such elephant 
of a metal which cannot be killed by the lion of a sulphur.” 

УП. 138-142 


Bhairava said: “Kasisa (green vitriol), rock-salt, the 
pyrites, seuvira (stibnite), the aggregate of the three spices 
(namely, black pepper, long pepper and dry ginger), sul- 
phur, saltpetre, the juice expressed from “malati” (Echites 
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caryophyllata)—all these moistened with the juice of the root 
of Moringa oleifera, makes a vida, which would kill all (the 
metals ).” IX. 2-3 


“Sulphur, orpiment, sea-salt, sal-ammoniac, borax,—these, 
digested with plant ashes and urines, give rise to another 
kind of vida." 


өөн Having thus collected the ingredients, the chemical 


operations should be carried out. О goddess! I have told you all, 
what more do you want to hear ?" IX. 9-20 

Purification of Quicksilver.—'" Quicksilver, rubbed with 
the juice of the aforesaid plants (21 different plants mentioned 
in the previous verses) and distilled seven times, becomes 
pure." 

"Quicksilver, made into a paste by being rubbed with 
copper and subjected to distillation, leaves behind tin and lead 
(with which they are often adulterated) and becomes pure." 

X. 55-56 

Killing of Mercury :—“Green vitriol, alum, salt, borax, 
mixed with the aforesaid vegetable drugs (mentioned in previous 


verses) kill mercury in an instant (in the shape of calomel)." 
XI. 24 


Killing of Gold :—‘‘Saltpetre, green vitriol, sea-salt, rock- 
salt, mustard, borax, sal-ammoniac, camphor, the pyrites—all 
these are to be taken in equal parts. 'The crucible is to be 
smeared with the milky juice of Euphorbia neriifolia and 
Asclepias gigantea ; then having added the power of the 
aforesaid “wida”, the gold is to be killed, my beloved !". 

XI. 83-86 


Test for Killed Mercury :—This is identical with what is 
described in Rasaratnakara by Nagarjuna (q.v., p. 134). 
XI. 197-198 


Colouring of Metals :—-“Iron, lead and copper are coloured 


by means of calamiue,—the whole turns into gold". (cf. VII. 
31-34). XIL 50 


< 


< 
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“Mercury is composed of the five elements and represents 
Siva himself." XII. 78. 
“Take one pala of the ash of mercury and rub it with the 
same weight of sulphur and roast the mixture in a covered 
crucible: thus we get vermilion of the colour of the rising 
sun." XIV. 81. 
“Take the vitriol which is of the colour of the throat of the 
peacock (i, e. blue vitriol), saffron, calamine, as also the excre- 
ment of a young calf, the poisons, powdered Plumbago zeylanica, 
allin equal proportions, rub them with acids and dry in the 
shade. Having added honey to the above mixture, smear it on 
a thin sheet of lead. When roasted in a covered crucible, the 
lead is coloured in no time; the lead which is now of beautiful 
colour is fit for bedecking the persons of the gods." 
XVII. 70-74. 
The process gives rise to an alloy of copper, zinc and lead. 


For the illustratoin of the Kosthi apparatus or dola yantram 


described in this chapter, see Fig. 30, A and C. 


CHAPTER IV 
CHMISTRY IN SARVESVARARASAYANA 


-( Translated from Tibetan xylograph by Pandit 
Vidhushekhara Bhattacharya ) 


1. In order to purify quicksilver one should first mix 
it with the dust of brick (so. PAag. gyi. Phye. та. dan. sbyr), 
and crush it seven times. Апа in that state it is to be kept in 
the sun. š 

2. After this it should be purified seven times with the 
sap (dugdha or ksira, “О. ma) of ‘akon’ (Calotropis gigantea). 
In that state it is to be kept in the sun. 

3. In the same way as before let one proceed with the 
sap of each of the following plants: ‘Varuna’ (sim. ba. run. 
actual ba. un., Crataeva religiosa), ‘kantakari’ (Solanum jacquini) 
with its thorns, ‘kumari’ (Clitoria ternatea) ‘ghrita kumari’ (Aloe 
indica), as well as with the solution of a medicinal salt called 
mdzo. tshwa (in Tibet). The quicksilver after being treated 
in this way becomes fit for use. 


4. Three leaves of ‘aingi’ (lingini, called sivalinga in 
Bengal) which is used as a medicine, and plentiful flowers and 
stalks of ‘katuka’ (katki in Bengal, Picrorrhiza kurrooa) together 
with an adequate quantity of the sap of ‘raktaphala’ (Indian 
fig ) poured into a pot, are to be crushed, dried, and made into 
straight threads. : 

5. One desirous of purifying copper is to make it thin 
and it is to be steeped in acid (amla, skyur. po'i. nan. du.) for 
seven days, and likewise in whey (dar. ba'i. chur khu. la) and 
it becomes glossy (legs. par. bkra. bar. bya'o ). Then the copper 
with an equal portion of sulphur is to be put in an earthen pot, 
so that (when it is placed in fire) no smoke can come out. And 
then it becomes white just like silver. 

This obviously leads to the formation of cuprous sulphide, 


. 
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6. As regards the purification of ranga—tin, (gsa'. tshe) 
one is to use silarasa, gum of liquid Amber orientalis (bori. 
khu. ba ) in the same way as before. 


7. One desirous of calcination (marana, bsad. of iron 
should make it thin and put it in the urine of a cow with 
tribhala, three myrobalans (bru. gsum). 


8. One who wants to calcine (marana) mica should grind 
it into powder and put it into acid (ата), and then the proceed 
is the same way as with copper. 


GE BE ree 9 У 


10. One who wants to root out skin diseases (rjo. pha. wan. 
bsad. par. ded. pao) is to be fumigated seven times in the sun 
with leaves of ‘girigandhapatra’ ( gandhapatra = asvagandha, 
Physalis flexuosa of a mountain), and he should apply the 
scum of melted butter. Thus, like the copper mentioned before 
(the affected part of the body) becomes clean and pure. 


11. One who wants to purify silver is to use the fluid 
of the plant ‘nirvisi’ (nir. bi. अ) ,seven times, and it is to be 
calcined just like iron. 


12. Lead isto be calcined like quicksilver. 


13. One who wants to purify gold is to use the fluid of the 
plant ‘kancana’, and it is to be calcined like copper. 


14. The calcination of supakita (?) is like that of gold. 


15. Thus when purification is made they are all to be 
taken in equal proportion with three portions of ‘haritaki’, 
Terminalia chebula, and there being made a very fine powder 
of them all, pills are to be prepared. These pills, each of which 
is of 4 raktikas (1 raktika = 1 rati = 2 grains approx), if given to 
a patient, cure all sorts of diseases. 


16. 'The thing mentioned before is to be soaked in acid 
and in it the flour of parched barley (hye) and bread are (also) 
to be soaked. Then if one takes only four raktikas of it, at a 
time, for six months, one's hoariness of hair and wrinkles of 


) 


CHEMISTRY IN SARVESVARARASAYANA 148 


the body disappear, and one becomes (as beautiful) as the moon 
О ‚ and a lover's immeasurable love for a woman does not run 
away. And if a man succeeds (in using the medicine) for six 
months he does not become languid. 


Here ends the Ratnarasayanasiddhi. 
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CHAPTER V 


CHEMISTRY IN DHATUVADA 


(Translated from the Tibetan Xylograph by Pandit 
Vidhushekhara Bhattacharya. ) 

1. In order to effect the fulfilment to the fullest extent of 
charity I shall speak of the teaching (upadesa) of Dhatuvada 
for those who are explorers. 

2. Bilva (wood apple), dadima (pomegranate ), and 
smantshos (a kind of dye)—these are to be burnt and mixed 
with sour wine in a copper pot and kept for three days. 

3. Thus there will be а paint, and if it is applied first 
three times, then seven times, and then twenty-one times to 
a thin piece of iron it becomes copper. 

[ The action of sour wine (vinegar) on the copper pot will 
give rise to a solution of copper acetate ; and a piece of iron, 
when coated repeatedly with this solution, will have a deposit of 
metallic copper upon it. | 


4. Quicksilver, clay for making pottery (kham. sa ), 
and sems. risi (? a kind of paint possibly )—these are to be 
mixed with cow-dung. Then if a piece of copper is put into 
that mixture it turns into silver. 

( This is obviously an amalgam of copper. ) 

5. Asvahsa (та. mig., lit. the eye of the horse, a kind of 
plant ), mesasringa ( lug. ru., lit. the horn of a ram, also a kind 
of plant), kurmacarman (rus. sbob.-sun.-lhags, lit. the skin 
of a tortoise, probably also a plant ), and sila ( red arsenic ) are 
to be melted with gold, and into that mixture silver is to be 
put. Then, if with the eighth part of this solution lead is 
liquefied it becomes silver. 


( This evidently produces a gold-silver-lead alloy. ) 


6. Take silver and kamsya ( khar. ba, bell-metal) in 
equal portions, and mix them according to the weight of 
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lead. Afterwards when these are liquefied in a pot, they all 
become silver. 


7. Eight palas ( 48 gms.) of mahamamsa (sa. chen, a 
kind of little shrub), and lead and silver of equal weight, 
two palas of sarji ( natron), as well as of smantshos, one 
pala visaghna  sebesten, Cordia myxa (dug. bsad), and 
quicksilver of equal weight—these drugs are to be crushed 
with the rasa ( liquid —4hw. ba) of the substantial drug. And all 
these to be put in svetasringa (barley—rwa. dhar) or in an 
earthen pot. 


* 8. Then having the mouth (of the pot) tied up one 
is to burn it, till the fire turns into ashes, and when that 
substance (lit. the medicine) is taken out it will be found 
changed into silver, ( as bright ) as the moon. 


9. Having taken the foul matter (ie. pith) inside a 
stag's horn (за. ru = mrigasringa) that has just come into 
being, keep it in the sun and it will melt. Then (this liquid 
together) with the powder of lead and silver is to be poured 
into the clarified butter of a cow ( zum. mar), and when the 
water dries up, that matter turns into silver. 


10. Sman. tsha, ‘vida’ (borax—tsha. le), yavakshara 
(ashes of burnt green barley corn), sarjika (natron ), the 
fluid called svetarasa (risi. dkar, mixture of equal parts of 
buttermilk and water), visa ( poison—aconite, dug) and the 
urine of a ‘hanumat’ (large monkey—ha. nu. man. ta'i. chu )— 
mix these with buffalo-curd (ma. he'i. zo), and keep lead 
in this mixture for three days, and burn in such a way that 
no smoke comes out from it (and it turns into silver) And 
thus on account of the change (of a metal) into silver one’s 
poverty and miseries are removed. 


{ By this process the surface of lead is possibly coated 
with a layer of white lead. ] 


11. Now having described the method of making silver I 
shall speak of making gold which is just like nectar, 
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12. In the Himalayas there is а very good and well- 
known plant called kustha (Costus speciosa —ru. rta), from 
the leaf of which drops towards the earth (за, phyogs) a 
fluid having a colour like bright gold. This and the ashes 
of pure lead (za. ne. dkar. po), and quicksilver when, according 
to the instruction given, come into contact with the copper 
mixed with silver, they turn into gold. 


18. First quicksilver is to be put on a fire in such 
a way that it does not ooze out. © Then, when one knowing 
as to how the paint is to be prepared from drugs (sman. 
gyi. тізі) ( applies it ) in ( proper ) way, there is effected gold. If 
it (quicksilver) does not remain on the fire it does not turn 
into gold. 


14. "Therefore (quicksilver) is to be enclosed (in a vessel), 
having its mouth covered with a circular stopper, and it 
becomes gold. 

Here ends the Dhatuvadopadesa of Acharya Nalina. 


(The last line of the verse being defective and obscure 
has not been translated. ) 


CHAPTER VI 


CHEMISTRY IN RASAHRIDAYA OF 
BHIKSHU GOVINDA 


| _ Quicksilver digested with sour gruel and then subjected 
॥ to distillation is freed from the impurities of lead and tin. 1 

Much the same as above. 2 

A description of the apparatus for the purification of 
merqury by sublimation and distillation is given in the following 
verses with details. It consists of two vessels placed one over the 
other—mouth to mouth, the neck of the upper one sliding 
over that of the lower with their junctions luted with a 
composition of suitable materials. “his is called dipika 
yantram. 


PATALA VII 


Ingredients for making a vida for killing metals are 
given here, which are very similar to those described in 
Rasarnava IX. 2-3 (q.v., р. 139). 

The preparation of mild alkali from the ashes of plants 
is described in the following verses. "The process given is 
rather a poor one, compared to the elaborate description in 
| the Susruta ( q.v., p. 63 ). 


PATALA VIII 


*** Alum, blue vitriol—all these severally or collec- 
tively are favourable for imparting colour to.quicksilver. 2; 
‘Experts (on the properties): of metals are of opinion» 
that tin-gives strength, tikshna: (a variety of iron) colour, 
lead unctuousness, copper all these qualities (to mercury): 75 2 
The purport of the verses that follow seems to be that 
when mercury is rubbed with certaiu sulphides, e.g. orpiment, 
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pyrites, etc, and sublimed, it assumes the colour of lac or 
coccinella insect in the shape of red crystalline sulphide. 


PATALA IX 


Vaikranta (a mineral resembling diamond, spinel?), 
kanta (a variety of iron), sasyaka (blue vitriol), makshika 
(pyrites), vimala (a variety of pyrites ), adri (bitumen 7), 
darada (cinnabar), rasaka (calamiue)—these are the 8 rasas, 
aud their essences are well suited for chemical operations. 


Sulphur, gairika (red ochre), kshiti (rocky earth), 
khechara (mica), anjana (sulphide of lead and antimony ), 
kamkushtha (a medical earth—possibly magnesium or sodium 
sulphate ) ;—these are the uparasas ( subsidiary rasas ). 


Gold and silver are the noble metals. 

Copper, brass, tikshna and kanta (varieties of iron) 
are the essential or substantial metals ; lead and tin emit foetid 
odours. 


The six salts are :-- Sauvarchala ( saltpetre ), saindhava 
( rock-salt ), chulika (salammoniac), samudra ( sea-salt ), 
tomaka (probably salt imported from outside), and vidam 
( black salt ). | 

The alkalies are :—Sarjikakshara ( natron ), yavakshara 
( potash ), and borax. 


PATALA XI 


A cupel made of bone-ash ( goat’s ) and lined internally 
with borax, etc...... 


Giving an account of Himself the author writes at the 
end: Madanaratha, king of Kirata (lands.adjoining modern 
Bhotan ), teacher of mercurial lore, in whom the Goddess of the 
science of mercury and. minerals (chemistry ), the source of 
all good, has taken her abode for the benefit of mankind, 
who can restore to the disfigured, afflicted with leprosy, the 
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healthy comeliness and lustre of youth, loaded Bhikshu 
Govinda, well-versed in chemical operations, with honours ; 
and this Tantra entitled *Rasahridaya" was composed by him 
(Govinda). 

May Tathagata pronounce his blessings | 

This shows that our author was Buddhist by religion. 


CHAPTER VII 
CHEMISTRY IN KAKACHANDESVARIMATA TANTRA 


PATALA i. 
In this the (mythical) origin of the Tantra is given. 
PATALA ii. 

Kakachandeswari said :— 

* * * Please, give a brief account of the chemistry of the 
metals, the killing of mercury and minerals, and the fusion 
of the gems. 8-4 
Sri Bhairava said :— 

**** Mercury rubbed with the ingredients of the vida 
and roasted in a closed crucible, is killed instantly. That 
mercury now acquires the power of converting a base me- 
tal into thousand times its weight of gold. 18-16 

Copper, treated with the above preparation of mercury 
and rubbed with the acids, alkalies and the milky juice of 
Calotropis gigantea., and roasted in a crucible, turns into gold. 

18-20 

Verses 21-22 describe the preparation of crucibles from 

clay free from straw and rocky materials. 


Thereafter follows a method for the transmutation of 
iron into gold—a process not very clear. 


PATALA iii. 


Liquefaction of Mica :—Thin plates of mica are to be 
smeared with the three alkalies and borax, and then strongly 
heated in a crucible. The entire mass fuses, ***** 29.30 


This resembles the modern treatment of refractory sili- 
cates with fusion mixture, 


eee Ka, 


CHAPTER УШ 


CHEMISTRY IN RASENDRACHUDAMANI 
OF SOMADEVA 


Tests for killed iron ( rouge) :—Killed iron (or in general 
a killed metal), when heated with silver, does not mix or alloy 
with it. 

Antimony from Stibnite :—Nilanjana (stibnite), mixed with 
tikshnam (cast iron) and strongly heated several times, yields 
a superior kind of lead, which is readily fusible and is of mild 
black colour. 


The resurrection of the dead metal (reduction of the 
killed or oxidized metal) is known as utthapana (it. raising). 


Take lead of the weight of 30 palas and rub it with 
the milky juice of Calotropis gigantea and calcine it till its weight 
is reduced to a karsha: this residue, even if it be calcined 
a thousand times, will not undergo further decay (i.e. di- 
minution in weight). Metallurgists call this residue derived 
from lead chapala. (‘This possibly refers to the extraction of 
silver from argentiferous lead by a process similar to cupellation.) 

Tin also, similarly treated, will yield a chapala, which, 
on merely being touched with the hand, kills or fixes mercury. 
This mercury is recommended for metallurgical and not for 
chemical purposes. 

One pala of tin should be taken and rubbed with ten nishkas 
of mercury and made into a cake with the addition of zinc; 
it is then to be digested with the decoction of certain herbs 
and plants and warm vinegar, and afterwards once more rubbed 
with half a pala of blue vitriol and the juice of Abrus precatorius. 
The mass is then to be divided into small pills; these should 
then be put into a crucible with the lid on and the fire 
to be urged by means of bellows. The essence is then to 
be taken out of the crucible. This essence of the weight of 
ten sanas is then to be enclosed in a mixture of ashes and 
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salts, and roasted. This essence of the weight of two nishkas 
is then to be fused with eighty times its weight of lead * * * *. 
This (essence ) is also termed chapala. The process obviously 
gives rise to a brass-like alloy of copper, tin, zinc and lead. 
Mercury is volatilized during roasting and fusion. 

When quicksilver has been deprived of its physical pro- 
perties (lustre, fluidity, etc.) it is known as nashtapishta 
or killed mercury (cf. Rasarnava, р. 139 ). 

Somadeva will now give a brief account of the apparatuses, 
after having consulted numerous chemical Tantras. (A des- 
cription of a number of apparatuses is then given, which 
has been reproduced verbatim in Rasaratnasamuchchaya ‘of 
the Iatrochemical Period ; vide infra. ) 


Urddhvapatana apparatus as described by Nandin (cf. 
Rasaratnasamuchchaya. ) 
Koshthi apparatus as described by Nandin (See Fig. 30A. ). 


CHAPTER IX 


CHEMISTRY IN RASAPRAKASASUDHAKARA 
OF YASODHARA 


Preparation of Karpurarasa (calomel) :—Prepared from 
common salt, alum, borax and some vegetable drugs mixed 
with mercury. ‘The mixture is heated in a closed pot. 

Calomel is prescribed here only as an aphrodisiac and a 
specific for leprosy, but not as a remedy for syphilis. 

Rasaka ‘calamine) :— Two varieties are known ; karavella- 
ka and dardura. 

Extraction of Zinc from Calamine :—The process given is 
almost identical with that described in Rasaratnasamuchchaya 
of Iatrochemical Period (vide infra). The essence of rasaka 
possessing the lustre of lead runs out of the crucible. 

Saurashtri or tuvari (alum-earth) :—Found in Surat; when 
applied to white clothes it serves as a mordant for dyes. A 
variety of it is slightly yellow and is called phullika. Another 
variety is white and acid in taste; this can kill iron. Alum is 
astringent, acid, beneficial to the eye; it can remove pimples 
and kill mercury + * * "The essence extracted from the alums 
(i.e. oil of vitriol) is to be used for operations with metals and 
not as medicine. 

Descriptions of various kinds of pits for calcining and 


roasting purposes are given ; as also their dimensions with the 


number of cow-dung cakes to be used as fuel, etc.. ... 
*. * . 

Here ends Chapter X of Rasaprakasasudhakara by Yaso- 
dhara, son of Padmanabha. 

Hemakriya ot process for the fabrication of gold :— 
“| shall now speak of some curiosities of metals, partly from 
my own experience and partly from the classics on the 
subject. Calamine, cinnabar, copper pyrites and realgar are 
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to be rubbed with the milky juice of Euphorbia neriifolia for 
seven days together and then to be digested another three days. 
Melted copper or silver or lead, being alloyed with the aforesaid 
mixture, acquires the power of converting hundred times its 
weight of base metals into gold.” 


CHAPTER X 


CHEMISTRY IN RASACHINTAMANI 
OF MADANANTADEVA 


Svetabhasma ( calomel) :—The preparation is very similar 
to that described in the previous chapter for karpurarasa. 

Two processes for the fabrication of gold are described, 

which are much the same as already quoted from Yasodhara. 
: Process for the Fabrication of Silver :— Таке one part of 
bell-metal, two parts of silver, four parts of steel (?) * * these 
are to be fused with tin and borax ; —by this process silver 
can be made which will pass current for commercial purposes. 

Copper from Blue. Vitriol :—Blue vitriol rubbed with three 
varieties of myrobalans, honey, borax, etc, when heated 
strongly, gives its essence. 

Extraction of Zinc from Calamine :—The process is much 
the same as given above by Yasodhara, with this difference that, 
whereas Yasodhara hits off the completion of reduction when 
the flame issuing from the pot ceases to be blue, the present 
author directs that the pot is to be taken out of the furnace 
as soon as white fumes begin to appear. The crucible is then to 
be held in an inclined position so that the lead-like essence of 
calamine drops on the ground. 


CHAPTER XI 


CHEMISTRY IN RASAKALPA ( RUDRAYAMALA 
TANTRA ) 


Bowing to Siva, the lord of mercury, and also to the feet 
of Chandika, I write this Rasakalpa, the depository of mer- 
curial lore, 


I. 
Tests for killed mercury :—Killed mercury is that which is 


devoid of ( metallic ) lustre, not so ponderous, white ( calomel 
is probably meant by this), destroyer of metals, divested of 


fluidity and non-volatile when stirred over a fire. 40 

Purifed mercury should be preserved in the hollow of 

a tooth, or gem, or bamboo. 42 
II. 

Gold, silver, copper, tin, lead and iron—these are the 

six metals; vartaloha, etc., are simply alloys. 1 


Honest readers! I beseech you with folded hands to fa- 
vour my book with your merciful glance. 


The maharasas are eight in number; e.g, mercury, 
cinnabar, sasyaka, rasaka, chapala, etc. . "The rasas are mica, 
green vitriol, rajavarta (lapis lazuli ), collyrium, vaikranta, 
borax, etc. Sulphur, orpiment, realgar, etc., are the uparasas as 
tegarded by learned teachers, 


There are four kinds of sulphur :—white, black, yellow 
and red. 


The saurashtris (alums) are of various kinds; the ka- 
sisas (vitriols) are of three kinds,—namely, kasisa proper, 
pushpa kasisa and hirakasisa (green vitriol ). 

Gairika is stated to be of two varieties, the one of 
golden hue, the other red; kamkushtha and other rasas are 
also described by certain teachers; but these, however, are 
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not referred to here, as we are treading in the footsteps of 
sages of old. 

For the purification of mercury this process is recom- 
mended by Svachchhandabhairava and Govinda. 

Chulikalavana (sal-ammoniac ), sulphur and the ash of 
ginger, etc., digested one hundred times with cow’s urine,.., 
make a vida for killing gold. ‘This process for killing (metals) 
was revealed by Siva and has been transmitted by successive 
schools of adepts. 

Extraction of the Essence of Copper Pyrites :—-Makshikam 
(pyrites ), digested hundred times with juice of plaintain 
leaves, and then steeped for three days in oil, clarified butter and 
honey, and then heated strongly in a crucible yields its essence. 

Extraction of Zinc from Calamine :—Calamine, enclosed 
in fourfold pieces of cloth is heated in steam in a vessel for five 
months. ‘Then it is powdered in a mortar and then mixed with 
treacle, soot, etc. ‘The mixture is then made into balls. These 
ate enclosed in a crucible and strongly heated. The essence 
possessing the lustre of tin is thereby obtained. 

I have performed the (aforesaid) experiments with my 
own hands and have seen them with my own eyes. They 
are not recorded from mere heresay or from the dictation 
of a teacher. These are being promulgated for the benefit 


of mankind. 


IATROCHEMICAL PERIOD: 
(1300 A.D. to Circa 1550 A.D. ) 


CHAPTER I 
A.GENERAL SURVEY 


During the Tantric Period, with its system of the 
“Philosophy of Mercury", a vast mass of chemical information 
was accumulated, which was pressed into signal service in the 
period immediately succeeding it—the Iatrochemical Period 
of India. The prominent feature of the former lay in the search 
after the elixir vitae and the powder of projection, as the contents 
of the Rasaratnakara and the Rasarnava amply testify ; whereas 
in the latter these fantastic and extravagant ideas, impossible 
of realization, had subsided into something more practical 
and tangible. The numerous preparations of mercury, iron, 
copper and other metals, although they could not secure immor- 
tality or revive the dead, were found to be helpful access- 
ories in medicine. At first they came to be used cautiously 
and tentatively, mixed up with the recipes of the Charaka 
and the Susruta, which were drawn chiefly from the vege- 
table kingdom ; but they soon began to assert a supremacy 
of their own and even to supplant the old Ayurvedic treatment 
by herbs and simples. Nay, even absurd pretensions were set up 
on behalf of these metallic preparations. ‘Thus in Rasendra- 
chintamani, a work probably coeval with Rasaratnasamuchchaya, 
we come across this remarkable passage: “Revered teacher | 
be pleased to instruct me, for the benefit of the weak and 
timid, in a mode of treatment which will dispense with the 
use of the lancet, and both active and potential cauteries." 
This is putting in a plea for the indiscriminate use of mercurial 
remedies. 


Rasratnasamuchchaya is a typical production of the Iatro- 
chemical Period. The names of treatises dealing with medi- 
cinal chemistry are simply legion. But they are all cast in the 
same mould, and the close similarity of their contents would 


Jj. 


A GENERAL SURVEY 159 


render their translation only a work of supererogation. We 
have, therefore, confined ourselves to quoting only such parallel 
passages as are calculated to throw light upon, or corroborate the 
authenticity of the text of Rasaratnasamuchchaya. 

Rasarajalakshmi by Vishnudeva also deserves some promi- 
nence here, not because of its intrinsic worth but because of the 
references to previous Tantras and alchemists; among which 
are Rasarnava, Kakachandisvara, Nagarjuna, Vyadi, Sachchh- 
anda, Damodara, Vasudeva and Bhagavat Govinda. It was 
compiled in the latter part of the 14th century. 


* There isa series of other works belonging to this period, 
the one characteristic feature of which is that opium is recog- 
nised as an official drug in the materia medica portion. These 
may be taken to date from the middle of the 14th century A.D. 


Rasanakshatramalika by Mathanasimha, physician to the 
king of Malwa, should find a mention here; the date given for 
the copy of the manuscript is Samvat 1557, i.e. 1500 A.D. The 
work itself is therefore older. 

Rasaratnakara by Siddha Nityanatha, son of Parvati, comes 
next in order, The author gives the sources of his information 
and explains the object of his compilation in the following 
words: “Whatever has been revealed by Siva in Rasarnava 
under the preparations of mercury ; the Dipika of Rasamangala 
on mercury ; all that has been said by Nagarjuna for the benefit 
of the people afflicted with diseases, as also by Siddha Charpati, 
by Vagbhata and Susruta,—all these and many other treatises on 
mercury and minerals being consulted, I have, after rejecting the 
drugs and medicaments which have become rare and difficult to 
procure, put together (in my work) the essential features thereof. 
+ * # АП that I have learned from my teachers and have been in 
a position to subject to practical tests has been incorporated into 
my work for the benefit of mankind." In addition to the autho- 
tities cited above Nityanatha quotes from Chakrapani and 
Rasendrachudamani. 

Rasendrachintamani next claims our attention. “here is 
much djspute over its authorship, and no direct information is 
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available about the time of its composition. ‘Nhe author refers 
to Rasarnava, Nagarjuna, Govinda, Nityanatha, Siddha Lakshmi- 
svara, Trivikramabhatta and Chakrapani. 


Rasasara is an important treatise of this period. It is a 
comprehensive but purely chemical work dealing with 18 opera- 
tions on mercury; various chemical processes are incidentally 
described, a good many of which, however, overlap each other. 
The author, Govindacharya, as a devout Hindu, begins with his 
adoration of Siva and Vishnu, and tells us at the outset that his 
treatise is a composition and epitome based upon standard works 
on the subject and the contribution of the adepts. It is interest- 
ing to note that he declares his indebtedness to the Buddhists of 
Tibet for a knowledge of certain processes. “his seems to indi- 
cate that the cultivation of alchemy and chemical knowledge had 
become neglected, almost forgotten, in India proper, and the 
earnest searchers for the lore had to repair during the time 
of our author to Tibet. Confirmatory evidence to the effect 
is equally furnished in the colophon to Rasahridaya of the 
previous period. We have already discussed that during the 
decadence of Buddhism and the corresponding ascendancy 
of Brahminism in Bengal, circa 11th to 13th century A.D., this 
branch of science found a safe retreat in the land of the Kiratas. 
‘The work is very likely a product of the 13th century A.D., and 
there is mention of opium init. But the author was evidently 
quite in the dark as to the origin of opium, which he believed to 
be derived from certain kinds of poisonous sea-fish or snakes. 


(The Sanskrit word for opium, ahiphena, lit. foam of the 
snake.) 


Another well-known treatise is Sarangadhara-samgraha 
—a compilation by Sarangadhara. Its peculiarity is thatit is 
based upon the Ayurvedas ( the Charaka, etc. ) on the one hand 
and the Tantric chemical treatises on the other. In the chapter 
on the purification and incineration of metals, seven of these are 
recognized; but, strange to say, there does not occur any 
mention of zinc. Later on, nine metals are named including 
two alloys, brass and bell-metal, after the nine planets, the 
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significance of which will be discussed in the proper place. 
The date of Sarangadhara can be ascertained with accuracy, as 
besides this medical compendium he is the author of the 
“Paddhati”, a voluminous miscellany containing with other 
matters a poetical anthology. The author dates his work in 
Samvat 1420 or A.D. 1363. The name of the author's father is 
Damodara and that of the grandfather, Raghavadeva, who 
attended the court of Raja Hammira, the Chauhan. 


Rasendrasarasamgraha by Gopalakrishna, also a treatise of 
this period, is more or less a compilation based upon many 
Tantras, though the author mentions only two of them; namely, 
Rasamanjari and Chandrika. | In this treatise special stress has 
been laid on the therapeutic efficacy of mineral preparations. 
Like Rasendrachintamani it assigns a minor place to the ancient 
Ayurvedic method of treatment by kashayayoga, i.e, by herbs 
and simples; as far as the knowledge of chemical processes 
goes, it must be held inferior to the former. Numerous medicinal 
recipes agree word for word with those in Rasendrachintamani, 
which only proves that both have drawn on a common stock. 
‘There is no question of the one borrowing from the other, as 
both belong to the same period. This work is very popular in 
Bengal. 


Rasendrakalpadruma is another work of this period. It 
deals chiefly with mineral preparations and is a mere compila- 
tion from Rasarnava, Rasamangala, Ratnakara, Rasamrita and 
Rasaratnasamuchchaya ; the numerous citations with which it is 
replete are of some use in correcting many doubtful readings in 
these latter. 


Another treatise of this period which deserves mention 
here is Dhaturatnamala. ‘This epitome is devoted exclusively to 
short processes of killing metals and minerals. Six metals are 
recognized at the outset, namely, gold, silver, copper, lead, 
tin and iron, as in the ancient works; but, strange to say, 
later on kharpara, which is the mineral calamine, is taken 
as synonymous with јазада or zinc, The author is one 
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Devadatta of Gujrata. This work cannot be placed earlier than 
the 14th century. 


The latter part (1500-1600 A.D.) of the Iatrochemical 
Period, representing practically the final phase of Hindu 
Chemistry and Materia Medica, is characterised by the fact that 
over and above opium, some other foreign drugs were incorpo- 
rated into its pharmacology. By the beginning of the 16th 
century A.D. the Portugese had fairly established themselves at 
Goa and some other parts of India, and as a result of inter- 
course with them, that dreadful scourge—the venereal disease— 
had made its appearance. Sanskrit medical treatises, from the 
Charaka and the Susruta downwards and ending with Saranga- 
dhara, are silent about the malady, though they give fairly 
accurate descriptions of diseases of the genital organ (upadamsa). 
But syphilis had now to be reckoned with and a new name had 
to be coined for it. Accordingly we find Rasapradipa, one of 
the standard works of this period, given to Tantric method 
of treatment, prescribing calomel and chobchini (China root, 
Smilax china) for what is now termed for the first time 
phirangaroga or the disease of the Portugese. “he use of this 
drug as a remedy for syphilis, it is believed, was made known 
to the Portugese at Goa by Chinese traders about A.D. 1535. 
This indirectly furnishes us an approximate date for the compo- 
sition of Rasapradipa. This work also gives us a detailed 
process for the preparation of mineral acids by distillation, which 
the author names samkhadravaka (lit. a solvent for conch- 
shells. This is described as a substance endowed with the 
property of dissolving metals. It is thus evident that the use of 
mineral acids as a solvent for metals was unknown in India 
before this time. 


Rasakaumudi is another compilation belonging to this 
period and as far as its contents go it is comparable to 
Rasapradipa in many respects. Both opium and mineral acids 
are prescribed in it. 


The next work which should now claim our attention 
is the well-known Bhavaprakasa of Bhavamisra. It is A 
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voluminous compilation in which the Ayurvedic method of 
treatment has been adopted mainly, and ample citations are 
given from Charaka, Susruta, Vagbhata, Harita, Vrinda and 
Chakrapani. One or two chapters have also been devoted to 
mineral preparations; but these have been borrowed chiefly 
from Rasapradipa, Rasendrachintamani, Sarangadhara and 
other standard works. Phirangaroga has also been mentioned, 
as also its treatment with calomel (rasakarpura) and chobchini. 
The author lived about the time of the Emperor Akbar and 
evidently in that part of India which is now known as the 
Uttar Pradesha. It is, therefore, not to be wondered at that 
Muslim influence is discernible in his book. 


A remarkable production of this period is, however, the 
treatise entitled Dhatukriya or “operations with metals.” It is 
in the shape of a dialogue between Siva and Parbati ; in short, 
it pretends to be a part and parcel of the Rudrayamala Tantra, 
The work caunot be placed earlier than in the 16th century 
A.D., as it contains reference to the countries of the Phirangas 
and to Ruma, the Arabic name for Constantinople (Istambul). 
For the first time we come across the very appropriate term 
dahajala (lit. burning water), coined to denote sulphuric acid. 
The information about the metals is of very meagre and poor 
description, and it has been needlessly spun into an inordinate 
length. 


Arkaprakasa or a treatise on the preparation of medicinal 
tinctures and essences should also find a place here. Its author- 
ship is ascribed to Ravana, the mythical king of Ceylon. The 
contents of the work, however, reveal its date. For instance, 
mercury, treated with samkhadravaka, is prescribed as the reme- 
dy for phirangaroga (syphilis). Opium is also found in its pres- 
criptions ; while the term jasada is used to indicate zinc. Asa 
distilling apparatus, tinned copper vessel has been recommended. 
Mahommedan influence is distinctly discernible in this hybrid - 
production. The very title of the book is evidently Sanskrit- 
ised from the Persian arrak (essence). 


e 
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References may finally be made to some other works of 
this period, viz. Rasamanjari by Salinatha, Rasaranjana, 
Gandhakakalpa (a Tantra), Rasarnava (quite distinct from 
the standard alchemical work bearing the same title, and 
Rasaratnakara (different from that of Nityanatha) But 
there is nothing new in them, as they all repeat the pro- 
cesses already described. 


I ње 


CHAPTER П 


CHEMISTRY IN RASARATNASAMUCHCHAYA 
Book I 


Salutation to him—the excellent, the greatest physician 
of the world, by the nectarous ocean of whose benign glance, 
resplendent with brilliance, born of everything that is joyous 
and auspicious, and which acts like unfailing elixir, the diseases 
of his devotees, such as birth, death and old age, and worldly 
attachment are cured in an instant. ( The salutation is strictly 
Buddhistic. ) l 

Adima, Chandrasena, Lankesa, Bisarada, Kapali, Matta, 
Mandavya, Bhaskara, Surasenaka, Ratnakosa, Sambhu, Sattvika, 
Naravahana, Indrada, Gomukha, Kambali, Vyadi, Nagarjuna, 
Surananda, Nagabodhi, Yosodhana, Khanda, Kapalika, Brahma, 
Govinda, Lampaka and Hari—these are the twenty-seven experts 
on alchemy as also Rasamkusa, Bhairava, Nandi, Sachchhanda- 
bhairava, Manthanabhairava, Kakachandisvara, Vasudeva, 
Rishyasringa,—the compiler of alchemy, the ascetic Rasendra- 
tilaka, Bhaluki, who has got the appellation of Maithili, 
Mahadeva, Narendra, Ratnakara and Harisvara. 2-7 

‘This treatise on well-tried mercurials and minerals, named 
Rasatatnasamuchchaya, adopted to the treatment of diseases, is 
being compiled by the son of Simhagupta, after having consul- 
ted the works of the aforesaid adepts and others. — It will treat 
of mercury, the minerals and the metals, the construction of the 
apparatus, the mystical formula for the purification of the metals, 
the extraction of the essences (active principles), liquefaction 
and incineration. 8-10 

(Here follows a description of the virtues of mercury and 
its mythical origin). ° 

By partaking of mercury, men are freed from a multitude 
of diseases, arising out of the sins of former existence—of this 
there is no doubt. 26 
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He who falls foul of mercury, which is the generative 
principle of Siva, will rot in the hell aeon after aeon. 

26 

From the mouth of the God of fire « « • « mercury dropped 

into the country of Darada (Dardistan, the mountainous region 

about Kashmir, is famous for the ores of cinnabar ; darada is in 

fact a name of cinnabar), and it has there remained ever so long. 

The soil of that region, on being subjected to distillation, yields 

mercury. 89-90 


Here ends Book First of Rasaratnasamuchchaya, composed 
by Vagbhata, son of Simhagupta, prince of physicians. 


Book II 
The Rasas 


In the Hindu Materia Medica the mineral kingdom is 
broadly divided into the rasas, the uparasas, the ratnas (gems) 
and the Johas (metals). The term rasa is in general reserved 
for mercury, though it is equally applicable to a mineral or 
metallic salt. In the oldest medical works, e.g. the Charaka and 
the Susruta, rasa has the literal meaning of juice or fluid of 
the body, which, according to the notions of humoral pathology, 
engenders blood, serum, sweat, etc. Rasakriya in the Susruta 
means fluid extract or concentrated decoction. As mercurial 
and metallic preparations gradually came into vogue and even 
began to supplant the vegetable drugs, the term rasa began 
to be substituted for quicksilver on account of its semi-fluid 
character and its supposed miraculous therapeutical action on 
the juices or humours of the body. In the Bhavaprakasa we 
find rasa used in a twofold sense,—ancient and comparatively 
modern. 


In the older works rasayana (derived from rasa, juice, and 
ауапа, way) means a medicine preventing old age and prolong- 
ing life—the elixir vitae. Later on rasayana was almost 
exclusively applied to the employment of mercury and other 
metals in medicine, and at present it means also alchemy 
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(chemistry) The author of Rasaratnasamuchchaya uses the 
term "Rasasiddhipradayaka", which is derived from rasa, 
mercury, siddhi, accomplishment, and pradayaka, giver or 
bestower, i.e. lit. giver of accomplishment in mercury ; in other 
words, an expert on alchemy. Wilson in his Sanskrit-English 
dictionary thus happily renders rasasiddhi: “The knowledge 
of alchemy, the possession of peculiar familiarity with mercury 
obtained by the performance of chemical operations conjoined 
with certain mystical and magical rites and the securing thence 
to the adept of happiness, health and wealth; the power of 
transmuting metals and the art of prolonging life." 

Abhra (mica), vaikranta, makshika (pyrites), vimala, adrija 
(bitumen), sasyaka, chapala, and rasaka : these 8 rasas are to be 
identified and collected. 


ABHRA 


"There are three varieties of mica, namely, pinakam, 
nagamandukam and vajram, and each of these again are of 
four different colours—white, red, yellow and black. 5-10 

Mica, the layers of which can be easily detached, is 
preferred. Mica, which is as bright as the moon and which has 
the lustre of the rust of iron, does not take up or combine with 
(lit. swallow) mercury. That which has taken up mercury can 
alone be used with the metals and administered in medicine. 
Mica, which has been killed, is prescribed in the treatment of 
various diseases. The variety, which has the lustre of the 
moon, if taken internally, brings on dyspepsia and urinary 
disorders. 12-14 

Mica, heated seven times and plunged into sour gruel, or 
cow's urine, or decoction of the chebulic myrobalans, or cow's 
milk, is freed from all impurities. 17-18 

Mica, mixed with paddy grains and reduced to powder, 
tied in a piece of cloth and suspended in sour gruel, and then 
passed through linen, is known as dhanyabhram (lit. mica in 
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combination with paddy). Dhanyabhram, rubbed with the juice 
of Cassia sophera and roasted ten times in a closed crucible, is 
killed thereby. 24 


VAIKRANTA 


Vaikranta has eight faces and six angles, is slippery 
and heavy and of uniform or mixed tint. It has 8 different 
colours, viz., white, red, yellow, blue, with the shades met with 
in the down of the pigeon, grass-green, black, and variegated. 
> 55-56 

Vaikranta is a powerful tonic and reckoned among the 
sovereign medicines. It is a destroyer of all disorders and is 
‘employed in the place of diamond. 57-58 


Vaikranta is purified by being heated three days with the 
salts and the alkalies, or by digestion with the acids, urines or 
decoction of Dolichos biflorus and the plantain, or of Paspalum 
scrobiculatum. It is killed by being roasted in a covered 
crucible eight times in combination with sulphur, lemon juice 
and Paspalum scrobiculatum. 67-68 

Vaikranta, after being heated and plunged into the urine 
of the horse, ought to be repeatedly roasted and then reduced to 
ashes. 69 

‚ Vaikranta after incineration is substituted for diamond. 
Hey 70 

Macerated in the ashes of Schrebera swietenioides, Butea 
monosperma and cow’s urine, and mixed with the powdered root 
of Euphorbia antiquorum., turmeric......... borax, powdered lac, 
and made into balls. with the milky juice of Asclepias geminata 
and honey, and strongly heated in a closed crucible, vaikranta 
yields its essence... Of this, there is no doubt. 71-72 


COPPER PYRITES 


Makshikam is born of mountains yielding gold.......and 
is produced in the bed of the river Tapi and in the lands of the 
Kiratas, the Chinese and the Yavanas. š 77 
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Pyrites is of two kinds— golden and silvery: the former 
is a native of Kanouj and is of golden yellow colour. The 
silvery pyrites is associated with stones and is of inferior 
quality. 81 


Rübbed with the juice of lemons and sulphur, and roasted 
in a closed crucible it is killed. 84 


Makshika, repeatedly steeped in honey, oil of the seeds of 
Ricinus communis, urine of the cow, clarified butter and the 
extract of the bulbous root of Musa sapientum, and gently roas- 


ted in a crucible, yields an essence in the shape of copper. 
‹ 89-90 


( These verses occur both in Rasaratnakara by Nagarjuna 
as well as in Rasarnava ; see pp. 130 and 187.) 


VIMALA 


Vimala is described as of three kinds according as it has the 
lustre of gold, silver and brass respectively. 96 


It is rounded and is also endowed with angles and faces. 
97 


It is killed by being roasted ten times with sulphur, 
bitumen, Artocarpus lakoocha and the acids. 100 


Vimala, rubbed with borax, the juice of Artocarpus 
Iakoocha and the ash of Schrebera swietenioides, and roasted ina 


covered crucible, yields an essence of the appearance of gold. 
101 


Vimala digested with alum, green vitriol, borax and the 
watery liquid expressed from Moringa oleifera, Musa sapientum 
and finally roasted in a covered crucible in combination with 
the ashes of Schrebera swietenioides, yields an essence in the shape 
of chandrarka (lit. copper of gold-like lustre.) 103-104 


(‘These two couplets occur both in Rasarattiakara by 
Nagarjuna as well as in Rasarnava ; see pp. 131 and 187.) ^ * 
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Silajatu (bitumen) is of two kinds, — опе having the smell 
of cow's urine, the other resembling camphor. It oozes out in 
the heat of the sun at the foot of the Himalayas from the bowels 
of gold, silver and copper respectively. 109-111 


SASYAKA 


Sasyaka (blue vitriol)...has the play of colour in the 
throat of the peacock (ie. has blue tint). Mayuratuttham is an 
emetic, an antidote to poisons and a destroyer of the whiteness of 
the skin. 127-129 


It is killed by being roasted in a covered crucible with the 
juice of Artocarpus lakoocha, sulphur, bitumen and borax. 
132 
Extraction of Copper :—Take blue vitriol and one-fourth its 
weight of borax and soak the mixture in the oil expressed from 
the seeds of Pongamia glabra for one day only and then place 
it in a covered crucible and heat in the charcoal fire,—by this 
process an essence is obtained from it of the beautiful appear- 
ance of coccinella insect. 133-134 


( These two couplets have been borrowed almost verbatim 
from Rasarnava. ) 


Or, enclosed in a crucible with borax and the juice of 
lemons and strongly heated, it yields an essence in the shape of 
copper. 135 

Pure blue vitriol, of the colour of pea-cock, in combina- 
tion with the aforesaid drugs and by the application of various 
processes, gives up its essence. 136 


CHAPALA 


There are four varieties of it—yellow, white, red and 
black. That which has the lustre of gold or silver is most 
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appropriate for the fixation of mercury. The last two are 
indifferent and readily melt like lac and are useless. Chapala 
melts like tin when heated over fire—hence the name. 143-144 


Chabala has six faces and the lustre of a crystal. 146 

(Chapala is possibly a sulphidic mineral; its radical 
meaning is mobile or fickle, hence it is a name often given 
to quicksilver. ) 

( Slokas 143-146 are evidently borrowed with slight modi- 
fications from Rasarnava ; see p. 137. ) 


‹ 


КАЗАКА 


Rasaka ( calamine ) is of two kinds: the one of laminated 
structure is known as dardura; the other non-laminated is 
called karavellaka. 149 


Calamine is to be heated and plunged seven times into the 
juice expressed from the seeds of lemon, or immersed in the 
urine of man or of horse, or in sour gruel or sour milk, and 
thus purified. 154-155 

(Slokas 149, 154-155 are borrowed from Rasaprakasa- 
sudhakara of Yosadhara ; see p. 153. ) 

Extraction of Zinc :—Rub calamine with turmeric, the 
chebulic myrobalans, resin, the salts, soot, borax, and one-fourth 
its weight of Semicarpus anacardium, and the acid juices. 
Smear the inside of a tubular crucible with the above mixture 
and dry it in the sun and close its mouth with another 
inverted over it, and apply heat ; when the flame issuing from 
the molten calamine changes from blue to white, the crucible is 
caught hold of by means of a pair of tongs and its mouth held 
downwards and it is thrown on the ground, care being taken 
not to break its tubular end. The essence possessing the lustre 
of tin, which is dropped, is collected for use. 157-161 


(The flame of bluish tint issuing from the mouth of the 
crucible indicates the combustion of carbon monoxide, so often 
observed in metallurgical operations. This agrees almost word 

о 


о 


172 IATROCHEMICAT, PERIOD 


for word with what is given in. Rasaprakasasudhakara of 
Yosodhara. ) 

Calamine is to be powdered with lac, treacle, white 
mustard, the myrobalans, natron and borax, and the mixture 
boiled with milk and clarified butter and made into balls 
These are to be enclosed in a crucible and strongly heated 
‘The contents are then poured on a slab of stone—the essence of 
calamine of the beautiful appearance of tin ( thus obtained ) is to 
be used 163-164 

Or, a vessel filled with water is to be placed inside a 
koshthi apparatus and a perforated cup or saucer placed over it; 
a crucible charged as above is to be fixed in an inverted posi- 
tion over the saucer and strongly heated by means of the 
fire of jujube (Zizyphus jnjuba) charcoal: the essence which 
drops into the water should be applied in medicine. 165-166 


(This is a case of distillation per descensum. ) 


‚ This essence is to be mixed with orpiment and thrown over 
an earthen dish and rubbed with an iron rod till it is re- 
duced to ashes. (Obviously the operation is to be perform- 
ed over fire.) 167-168 


Book Ш 


r The Uparasas or Inferior Rasas 


. Sulphur, red ochre, vitriol, alum, orpiment, realgar, anjana 
and kamkushtha—these are eight uparasas, useful in opera- 
tions of mercury. 1 

(Then follows the mythical origin of sulphur. ) 


* * * * 


SULPHUR 


Sulphur is of three kinds: that of the first quality re- 
sembles the beak of a parrot; that of the second quality is 
yellow ; whereas the white variety is the worst. Another au- 
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thority says: there are four kinds of sulphur according as 
it is of white, yellow, red and black colour respectively+-..... 
the black variety is rare. | 12-15 


Melted sulphur is poured into the juice of Verbesina 
calendulacea and thus purified. 


A vessel which contains milk has its mouth tied down 
with a piece of cloth, over which is deposited finely powder- 
ed sulphur; the latter again covered with an earthen bowl. 
Heat is applied from above by burning cow-dung cakes. The 
melted sulphur drops into the milk and is thus purified. 

24.25 


GAIRIKA 


Gairika (red ochre) is of two kinds: the one, pashana 
gairika, is hard and copper-coloured ; the other is swarna 
gairika, i.e. of the colour of gold (yellow). 46 


KASISA 


Kasisa (sulphate of iron) is of two kinds: valuka-kasisa 
and pushpa-kasisa. ^ ( The former, termed in other works 
dhatukasisa, is the green variety and the latter, the basic or 
yellowish variety. ) 51 


Its essence is to be extracted like that of alum. 54 
‘TUVARI 


Tuvari (alum): the fragrant earth produced in the 
mountains of Surat is known as tuvari, which dyes cloth and 
fixes the colour of maddar. 59 


A second variety of it, called phataki or phullika, is slightly 
yellow...... Another variety, known as phulla tuvari, is white and 
acid in taste; iron changes to copper by the process of lepa. 
(Тһе author seems to convey the idea that alum plays an 
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important part in this process. Lepa is used in the sense of 
transmutation of the baser metals. ) 60-62 


Alum is astringent, acid, beneficial to the eye and killer of 
mercury. 


Alum is to be macerated in the bile of the ox one-hundred 
times and then its essence is to be extracted by distillation— 
a very secret process, not to be divulged. 65 


TALAKA 


Talaka (orpiment) is of two kinds : the one is ofa leafy 
structure, the other is found in balls or cakes and is of golden 
colour ..... and bright. 66 


It is purified by being digested in the juice of cucumber 
and the alkaline water of the ashes of sesamum, or in lime 
water. 69 


Talaka is to be rubbed with buffalo's urine and thrice 
macerated in the decoction of Butea monosperma of the 
consistency of honey, and then to be roasted in a covered 
crucible and powdered. This operation is to be repeated twelve 
times. It is then fit to be used in medicines. (Most likely a 
sulpharsenite of potash is formed in the process.) 74-75 


Take one pala of talaka and rub it for one day with the 
milky juice of Calotropis gigantea, and mix it with the same 
weight of oil and heat it in an open place for seven days and 
nights together. Collect the white essence when it is cooled 
down. 80-81 


MANASSILA 


Manassila (realgar) is mixed with one-eighth part of its 
weight of iron-rust, molasses, bdellium and clari&ed butter, and 
then enclosed in the koshthi apparatus and strongly heated, when 
it yields its essence. 95 
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The Anjanas (collyriums):—Of these there are sauviran- 
Jana, rasanjana, srotonjana, ризћрапјапа and nilanjana; their 
properties are described below. 97-98 


Nilanjana is a killer of gold (cf. the killing of gold, 
Silver, iron and copper in Vagbhata, p. 71 ) and induces softness 
in iron, i.e. renders it easily pulverizable. (This is due to the fact 
that iron becomes impregnated with brittle sulphide of iron. ) 

104 


The essence of the anjauas is to be extracted like that 
of realgar. 


D 


(These five varieties of anjanas are used as cosmetics 
for the eyes. Anjanz literally means collyrium or medicine for 
the eyes. Sauviranjana is mostly galena or sulphide of lead, 
though it is usually translated as sulphide of antimony. It is 
said to be obtained from the mountains of Sauvira, a country 
along the Indus, whence it derives its name.) 


Srotonjana is evidently stibnite or the native sulphide 
of antimony. The word literally means ‘produced from a river’, 
especially from the Yamuna. 

Nilanjana is undoubtedly stibnite or antimony sulphide. 


Pushpanjana is described as an alkaline substance. It 
is rather unidentifiable. 


Rasanjana is the extract of the wood of Berberis asiatica. 
Kamkushtham is produced at the foot of the Himalayas 


bed ак . Some are of opinion that it is the excrement of a new 
born elephant.....it is of white and yellow colour, and is a 
strong purgative. 109-112 


Тнк COMMON RASAS 


Kampilla, chapala, gauripashana, navasaraka, kaparda, 
agnijarz, hingula, girisindura. mriddarasringakam, ; these are 
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the eight common rasas regarded as useful adjuncts to chemical 
operations by Nagarjuna and other experts. 120-121 

Kampilla is like brick-dust....a purgative....a natural 
product of Surat....and a vermifuge. (It is not clear, what 
kampilla denotes. ) 


Gauripashana is of the lustre of rock-crystal, conch and 
turmeric respectively.....its white essence is to be extracted 
like that of orpiment. (This also cannot be identified.) 124-125 


NAVASARA AND OTHER RASAS 


Navasara (sal-ammoniac is produced by the decomposition 
of the shoots of bamboos and of the wood of Careya arborea ; 
navasara is an alkali, its another name is chulikalavana (lit. 
salt deposited in the hearth) ; it is produced during the burning 
of the brick....it kills mercury, liquefies iron, is a stomachic, 
an absorbent of the spleen, and aids digestion after much 
eating. 127-129 


( Sal-ammoniac cannot, however, be an alkali; a confusion 
of salts with alkalies. ) 


Varataka (cowrie or marine shell):—Alchemists prefer 
shells which are of yellow colour, knotty and possessed of 
circular lines on the dorsal side...... macerated for three hours 
in sour gruel, it undergoes purification. 130-134 


Agnijara is a substance discharged from the womb of 
a kind of sea-crocodile and dried in the sun. (This cannot be 
identified. ) 135 


Girisindura (lit. vermilion derived from the rocks) occurs 
along the big mountains (inside the rocks.) 137 


Hingula (cinnabar, syn. darada) :—Quicksilver extracted 
from it is as efficacious as killed sulphur. When darada is 
placed in a retort and its essence collected in water, it yields the 
same substance as quicksilver—of this there is no doubt. 

141-144 
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Mriddarasringakam :—It is yellow and of leafy structure 
and occurs in Gujerat and round about mount Abu. 145 
(It is not possible to make out what is meant by this name), 
Rajavarta (lapis lazuli) has a bluish tint but with slight 
admixture of red ....it is killed by being powdered in combina- 
tion with lemon-juice and sulphur, and roasted seven times 
in a covered crucible. 149-153 


Boox IV 


4 The Gems 


The gems also are regarded as agencies which help the 
fixation or coagulation of mercury. These are the gems :— 
Vaikranta, suryakanta ( sun-stone ), hirakam ( diamond ), mauk- 
tikam (pearls), chandrakanta (moonstone), rajavarta (lapis la- 
zuli) and garudodgara ( the emerald, lit. derived from the vomit 
of Garuda); the topaz, the sapphire, the coral, the cat's eye 
are also reckoned among the gems. These are to be care- 
fully collected for fixation of mercury. 1-8 

(The ruby and the zircon are also mentioned. ‘The 
vaikranta is a kind of gem, said to resemble diamond and 
to be of similar properties. Gems and jewels are mention- 
ed in the earliest writings of the Hindus; and precious stones 
play a prominent part in their mythologies, traditions, legends 
and poems. ) 


VAJRAM 


Vajram (diamond) is of three kinds: male, female and 
hermaphrodite. Its medicinal properties vary in excellence 
in the order in which they have been spoken. 26 

The one with eight angles and eight faces and six corners, 
very brilliant, with the play of rainbow colours (indicating 
high refraction and dispersion), is known as the male diamond ; 
whereas the female diamond is flattened and rounded; whilst 
the netfter is rounded, obtuse-angled and slightly heavy. 27-28 


x 
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Each of these again is divided into four classes, ас» 
cording to its colour; namely, brahmana, kshatriya, vaisya 
and sudra. | 30 

(*Diamonds, white like the conch, water-lily or crystal, 
are brahmanas ; those, which are red like the eyes of the hare, are 
hshatriyas; those, which are verdant like the cool plantain 
leaf, are vaisyas; those, which resemble in colour the clean 
sword, are known as sudras."—Manimala, a treaties on gems, 
by S. M. Tagore, p. 100.) 

Diamond is a bestower of long life, a tonic, an allayer 
of the three derangements (namely, of air, phlegm and bile), 
a killer of all the ailments, a fixer of mercury, а subduer 
of death—in short it is like nectar. 32 

Diamond is digested in the decoction of kulattha ( Dolichos 
biflorus) or of kodrava (Paspalum scrobiculatum) for three 
hours and thus purified. Diamond is to be macerated four 
times in the blood of the bug and enclosed in a ball made 
of the flesh of the musk-rat, and then to be roasted in a 
covered crucible thirty times, or to be heated hundred times 
and plunged in the decoction of kulattha. 34-37 

Diamond is to be placed in a covered crucible, the in- 
side of which has been coated with realgar, rubbed with the 
decoction of kulattha and the juice of Artocarpus lakoocha 
and roasted eight times in succession in the fire ofdry cow-dung 
cakes. It isthen heated hundred times and thrown into pure 
mercury—the diamond is thus killed and reduced to fine ashes. 

38-39 

The veracious alchemist Somasenani, after having con- 
vinced himself of the success of this process by his own 
experiments, has given it to the world. 40 


Diamond is to be smeared seven times in the blood of 
the bug and dried in the sun, and then to be placed in an 
iron pot and filled with the juice of Cassia sophera, and heated 
seven times. The diamond is sure to be reduced to ashes. 


This process has been described by the sage, Brahmajyoti. 
41-42 
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Diamond smeared with the powder of lead, levigated in the 
juice of the fruit of madana ( Randia dumetorum ) and roas- 
ted twenty times in a covered crucible, is reduced to fine powder, 
which is to be used in medicines. 44-45 


GENERAL PROCESS OF REDUCING GEMS TO ASHES 


All the gems with the exception of diamond are killed 
when roasted eight times with a mixture of realgar, sulphur 
and orpiment, rubbed in the juice of Artocarpus lakoocha. 63 


Take asafoetida, the five salts, the three alkalies, Rumex 
vesicarius, sal-ammoniac, the ripe fruit of the croton plant, 
jalamukhi ( Anthericum tuberosum ), rudanti ( Asclepias rosea ), 
the root of Plumbago zeylanica, and the milky juice of Euphorbia 
antiquorum and Calotropis gigantea—rub all these together 
and make them into a ball. Place inside it the noble and 
luck-yielding gems. Wrap the ball with the leaves of Betula 
bhojpattra and tie them with thread, and enclose the ball 
again in a piece of cloth, and suspend it in a dola yantra filled 
with the acids and sour gruel, and apply strong heat for three 
days and nights—the liquid principle of the gems is thus 
collected. 64-69 


Powdered pearl is to be rubbed with the juice of Rumex 
vesicarius, and then transferred inside a lemon and stowed 
in a mass of paddy. At the end of a week it is heated in a 


crucible and liquefied. 70-71 
Diamond, placed inside the stem of Vitis quadrangularis 
and heated four weeks in acids, is liquefied. 72 


Vaikranta, which is of white colour, liquefies when mace- 
rated in the juice of Rumex vesicarius and exposed to the sun for 


a week. 78 


Take the juice of Pandanus odoratissimuss, rock-salt, 
svarna pushpika, together with coccinella insect: vatkranta 
melts og being digested in this concoction for a week. 74 
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Book V 
On Metals ( Lohani ) 


‘The pure metals are gold, silver and iron. The putilohas 

(lit. metals emitting a foetid odour) are two: lead and tin. 
Dhatuloham is iron proper and often conveys different meanings. 
“The alloys are three in number : brass, bell-metal, and vartaloha. 
1 


GOLD 


Gold is known to be of five kinds, of which three are 
attributed to mythical and celestial origin; the fourth is 
called khanija (lit. begot of mines): the fifth is obtained 
by the transmutation of the baser metals. 2 


Gold is to be purified and killed, as otherwise (if taken 
internally) it robs one of strength, virility and happiness, 
and brings a series of maladies. 11 


Gold-leaf of the weight of one karsha is to be smeared with 
salt and placed between two earthen saucers and heated on a 
chatcoal fire for an hour and a half, when its true colours 
will come out. 12 


‘he best method of killing all the metals is with the aid of 
the ashes of mercury (generally sulphide of mercury ). The 
next best is through the agency of the roots, whereas killing with 
sulphur is least to be recommended. 13 


When a metal is killed with ariloha ( meaning, not clear ), 
it is injurious. Gold-leaves, pierced with holes and coated with 
a paste of lemon-juice and the ashes of mercury, and roasted ten 
times, are thereby killed. 14 


Project into melted gold its own weight of the ash of 
mercury; (when cooled) powder it and rub it with lemon- 
juice and cinnabar, and roast it in a covered crucible twelve 
times. ‘The gold thus acquires the colour of saffron. 15-16 
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Gold-leaf is killed by being rubbed with one-fourth of 
its own weight of killed mercury and acid of any kind, and roas- 
ted eight times. 17 


In this process gold is, in reality, converted into the 
sulphide ( sulphur comes from killed mercury which is sulphide 
of mercury) and afterwards into metallic gold in a fine state 
of powder. 


SILVER 


Silver is of three kinds: namely sahajam (of mythical 
origin ), begotten of mines, and artificial. 22 


Silver melted with lead and borax undergoes purification... 
Arrange on an earthen dish a mixture of lime and ashes in 
a circular row and place in it silver with its equal weight 
of lead. Now roast it over fire until the lead is consumed. 
Silver thus purified is to be used for medicinal purposes. 32-34 


(The process is practically that of cupellation ). 


Silver-leaf is to be rubbed with mercury and the juice of 
Artocarpus lakoocha and is to be embedded in sulphur and heated 
in a covered crucible over a sand-bath; when cold, the mass 
is once more rubbed with orpiment and acids and roasted 


twelve times. By this process, the silver is reduced to ashes. 
35-37 


Silver is reduced to ashes by being three times rubbed with 
powdered iron pyrites and lemon-juice, and roasted in a covered 
crucible. 38 

Take four parts of silver-leaf and one of orpiment, 
rub them with the juice of lemon, and roast the mixture and 
repeat the operation fourteen times, and thus silver is completely 
incinerated. 


In the processes described above silver is converted into its 
sulphide. 
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COPPER 


There are two varieties of copper : the one brought from 
Nepal is of superior quality; that dug out of mines of other 
countries is designated mlechchha. 44 


(Mlechchha isa generic name for a barbarian or a foreigner.) 


Copper-leaf is killed by being rubbed with lemon-juice, 
sulphur and mercury and roasted thrice ( sulphide of copper ). 
55 


IRON 


There are three kinds of iron: namely, mundam (wrought 
iron), tikshnam and kantam ; mundam again is of three varieties : 
viz. mridu, kuntham and kadaram. 70 

А 


That, which easily melts, does not break and is glossy, 
is mridu ; that, which expands with difficulty when struck with 
a hammer, is known as kuntham; that, which breaks when 
struck with a hammer and has a black fracture, is kadaram. 

71-72 

Tikshnam ( cast iron, steel) :—There are six varieties of it. 
One variety is rough and free from hair-like lines and has a 
quicksilver-like fracture and breaks when bent. Another 
variety breaks with difficulty and presents a sharp edge. 75-78 


Kantam :—There are five kinds of it, namely, bhramaka, 
chumbaka, karshaka, dravaka aud romakanta. It possesses one, 
two, three, four and five faces and often many faces ( with 
which to attract iron ) and is of yellow, black and red colour 
respectively. The variety, which makes all kinds of iron move 
about, is called bhramaka; that which kisses iron is called 
chumbaka ; that which attracts iron is called karshaka; that 
which at once melts the iron is called dravaka (lit. a solvent) ; 


and the fifth kind is that which, when broken, shoots forth 
hair-like filaments. 84-89 


Mercury is like an intoxicated elephant and kantam is 
like the bent hook wherewith to restrain it. "The wise man 
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digs it out of the mines. ‘That which has remained exposed to 
the sun and the atmosphere is to be avoided. 92-93 


( Couplets 84-93 are taken bodily from Rasarnava. ) 


If water is kept in a vessel and oil poured over it, and the 
oil does not spread about; if asafoetida gives up its odour, 
and decoction of neem (Azadirachta indica) its bitterness, 
and milk, being boiled in it, does not overflow but rises high 
like a peak — if such be the characteristics of the vessel, 
know that it is made of kanta iron. 94 


Powdered iron is to be macerated awhile in the decoction 
ofthe three myrobalans, in cow’s urine, and then to be mixed 
up with clarified butter and fried in an earthen vessel and 
stirred with an iron rod until a blade of straw, thrown over it, 
catches fire. The iron powder is to be pounded and the above 
process repeated five times. Or, iron is roasted four times in 
a covered crucible with the decoction of the myrobalans and 
is reduced to fine powder. 104-105 

( The process is practically identical with that described 
by Chakrapani. ) 

Leaves of tikshna iron are repeatedly to be heated and 
plunged into water and then to be powdered in a stone mortar 
with an iron pestle» « +. The powder of iron thus obtained 
is to be roasted twenty times in a covered crucible in combi- 
nation with mercury and sulphur, and after each roasting the 
powder of iron is to be pounded as directed above—iron thus 
reduced to ashes is to be used in medicine. 107-110 


Take one part of iron and twentieth part of its weight 
of cinnabar, rub them with lemon-juice and sour gruel, and 
roast the mixture in a covered crucible. ‘The operation being 
repeated forty times, kantam, tikshnam and mundam are killed, 
—of this there is no doubt. 113-114 


Take one part of mercury, sulphur two parts and iron 
powder three parts, and rub them with the juice of the Indian 
aloe; and after six hours transfer the mass to a brass vessel 
and cover it with the leaves of the castor-oil plant. At the 


24. 
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end of an hour and a half the mass will become heated. It is 
then buried under a heap of paddy grains and taken out after 
three days and then powdered very fine, and the contents passed 
through linen. All the three varieties of iron are thus completely 
killed. Gold aud other metals can be killed by this process 
after being reduced to fine powder like iron. 134-137 
Rust of iron is to be heated and powdered till it is reduced 
to fine powder—this is called mandura. 147 
The qualities which reside in killed iron are also to be 
found in the rust of iron, hence the latter may be substituted for 
the treatment of diseases. е 


TIN 


Vangam (tin) is of two kinds—kshurakam and misrakam ; 
the former is endowed with superior qualities ; the latter cannot 
be recommended for medicinal uses. 153. 


Kshurakam is white, soft, cool (to the touch), readily 
fusible and bright, and does not clink (when bent or struck). 


154 
Misrakam is dirty white ж ж ж, This is an anthelmintic and 
a destroyer of urinary disorders. 155 


Molten tin is dropped into the juice of Vitex negundo mixed 
with turmeric, the process being repeated three times the metal 
undergoes purification. 156 


Tin-foil is to be smeared with a paste of orpiment and 
the milky juice of Calotropis gigantea, and then to be covered 
with the ashes of the bark of Ficus bengalensis and Tamarindus 
indica and afterwards roasted and reduced to ashes. 


LEAD 


Sisakam is readily fusible, very heavy, presents a black and 


bright appearance on fracture, is of foetid odour and black 
exterior. 171 


- — 
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Take twenty palas of lead and apply strong heat to it, 
and drop into the molten metal one karsha of mercury and throw 
into it one after another the ashes of Terminalia arjuna, Termi- 
nalia belerica, pomegranate and Achyranthes arpera, weighing 
one pala each. The mass being vigorously stirred with an iron 
spoon for twenty nights in succession, the metal is calcined 
yielding a bright red ash. 176-179 


Leaves of lead are to be smeared with a paste of orpiment and 
the milky juice of Calotropis gigantea and roasted in a covered 
crucible till the metal is entirely killed. 184 


Brass, BELL-METAL, ETC. 


Pittala (brass) is of two kinds—ritika and kakatundi; 
the former on being heated and plunged into sour gruel 
turns copper-coloured. 192-193 


Brass, which is heavy, soft, of yellow colour, capable of 
resisting strokes, is to be recommended. 195 

Brass, which is light and of offensive odour, is not good for 
medicinal purposes. 

Brass, smeared with a paste of lemon-juice, orpiment ' 


and sulphur and roasted eight times, is reduced to ashes. 


T'he process of killing brass is the same as that of copper. 
201-202 


Kamsya (bell-metal) is made by melting together eight 
parts of copper and two parts of tin. 205 


It is completly killed by being roasted five times with 
sulphur and orpiment. 210 


Vartaloham is produced from kamsya, copper, pittala, 
iron and lead; hence it is regarded by metallurgists as an 


alloy of five metals....It is killed with the aid of sulphur 


and orpiment. 212-216 
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Воок VI 
Initiation into Discipleship. 


(This chapter is full of directions for the mystic Tantric 
rites, after the performance of which the pupil is to be 
initiated into the secrets of mercurial lore. ) 


The instructor must be wise, experienced, well-versed 
in chemical processes, devoted to Siva and his consort Par- 
vati, sober and patient. The pupil should be full of reve- 
rence for his teacher, well-behaved, truthful, hard-working, 
obedient, free from pride and conceit, and strong in faith. 3-7 


Chemical operations are to be performed under the auspices 
of a ruler, who is god-fearing, who worships Siva and Par- 
vati, and whose territory is free from anarchy ; and the labora- 
tory, to be erected in the depth of a forest garden, should 
be spacious, furnished with four doors and adorned with the 
portraits of the gods. 18-15 


Take а gold-leaf three niskas in weight and quicksilver nine 
niskas and rub them with acids for three hours. Make the 
amalgam into а phallus (emblem of Siva, the creative principle) 
....the phallus to be worshipped in due form. Ву the mere 
sight of the phallus of mercury, the sins accumulated by 
the killing of 1,000 brahmins and 10,000 cows are redeemed. 

A 19-22 


The science of mercury was communicated by Siva himself 
and is to be imparted by the instructor to the disciple ac- 
cording to the prescribed rules with closed eyes. 30 


The apparatus and implements, as also the ingredients, 
required for chemical operations, are also to be addressed in 


prayer... and the names of the twenty-seven alchemists to 
be invoked. 53-61 


The science. of mercury is to be strictly kept a secret 
«+ -if it is divulged, its efficacy is gone. 70 


) 
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Book VII 
On the Laboratory 


The laboratory is to be erected in a region, which abounds 
in medicinal herbs and wells....it is to be furnished with 
various apparatuses. ‘Ihe phallus of mercury is to be placed 
in the east, furnaces to be arranged in the south-east, ins- 
truments south-west; washing operations in the west; drying 
in the north-west..... The koshthi apparatus for the extrac- 
tion of essences, the water vessels, a pair of bellows and various 
other instruments are also to be collected ; as also the thrashing 
and pounding mortars, the pestles, sieves of various degrees 
of fineness, earth for the crucibles, dried cow-dung cake, retorts 
made of glass, earth, iron and conch-shells, iron pans, etc. 

1-18 

Those who are truthful, free from temptations, given to 
worship of devas and brahmins, self-controlled and used to 
live upon proper diet and regimen—such are to be engaged 
in performing chemical operations. 30 

Such herbalists, as are not deceitful and are well-versed 
in the knowledge of the drugs and plants and in the language of 
many countries, should be employed. 32 


Воок VIII 
On Technical Terms 


(This chapter is mostly a reproduction from Rasendrachu- 
damani of Somadeva ; see p. 151.) 

For the comprehension of ignorant physicians, Somadeva is 
now expounding the technicalities as made use of by experts. 1 

The physician is entitled to half the share of prepared 
mercury, and eighth part of medicated oils and ghee, and seventh 
part of prepared iron and other metals, x 2 


€ 
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Mercury, on being fiuely rubbed with melted sulphur 
and other minerals, attains the tint of collyrium and is 
called kajjali, which again on being rubbed with a liquid 
substance is known as rasapanka (lit. mud of mercury). 5-6 


TESTS FoR KILLED IRON 


Killed iron is that which in the shape of impalpable 
powder floats on water aud, when rubbed between the thumb and 
the fore-finger, enters the lines; which, on being mixed with 
treacle, Abrus precatorius, honey and ghee, and heated, does wot 
revert to the natural state ; which floats on water like duck and 
does not sink down even when heavy things like paddy grains 
are placed over it. 25-28 


Couplet 29, giving test for killed iron, and couplet 38, 
describing the extraction of antimony from stibnite, have already 
been reproduced before under Rasendrachudamani (see p. 151). 


CERTAIN OTHER TECHNICAL TERMS 


The resurrection of the dead (the conversion of killed iron 

into the metallic state) is known as U#habana (lit. raising). 
39 
The capacity of mercury to swallow food (ie. to com- 


bine with certain substances or to take up the qualities inherent 
in them) is known as grasamanam. 64 


Mercury, alloyed with one-sixtyfourth part of its weight of 
gold or silver, acquires a mouth wherewith to swallow even hard 
metals. 68-69 

Lepa, kshepa, and kunta signify dhuma i.e. smoke. By the 


process of leba is meant the conversion of iron into gold or 
silver. 80 


The conversion of iron into gold or silver with the aid of 
mercury thrown into a smoky flame, emitting vapour, is known 
as dhumavedha (lit. pierced by smoke). 83 
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The conversion of a small quantity of a metal into gold 
through the agency of mercury..... which has acquired a 
mouth, is called sabdavedha. 84 

Somadeva collected these brilliant gems of technical terms 
with great care from the ocean of mercurial lore and strung 
them into a necklace which adorns the best of physicians in 
assemblies. 89 


Book IX 
‹ On Apparatus (Yantras) 


(This chapter also is evidently quoted from the work 
of Somadeva.) 


Somadeva will now give a brief account of the apparatuses 
after having considered innumerable works on chemistry. 1 


Dola Yantram :—A pot is half-filled with a liquid and 
a rod placed across its mouth from which is suspended the 
medicine tied in a piece of cloth. The liquid is allowed to 
boil and a second pot inverted over the first (cf. Rasarnava, 
p. 135 and see Fig. 30 C). 3.4 

Svedani Yantram :—A pot with boiling water has its mouth 
covered with a piece of cloth and the substance to be steamed is 
placed on it, and a second pot is arranged in an inverted posi- 
tion over the rim of the first (Fig. 30 C). 5 

Patana Yantram (lit. apparatus for sublimation and 
distillation ) :—Two vessels are adjusted so that the neck of 
the one fits into that of the other. The junction of the necks 
is luted with a composition made of lime, raw sugar, rust of 
iron, and buffalo's milk (cf. Dipika Yantram of Rasahridaya, 
p. 147). 6-8 

Adhaspatana Yantram:—A modification of the above 
apparatus in which the bottom of the upper vessel is smeared 
with the substance, the vapour or essence thereof condensing 
into the water of the lower one. Heat is applied on the top 


€ 
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of the upper vessel by means of the fire of dried cow-dung 
cakes ( Fig. 30 B ). 9 


Dheki Yantram :—Below the neck of the pot is a hole 
into which is introduced the upper end of a bamboo tube, 
the lower end of it fitting into a brass vessel filled with water 
and made of two hemispherical halves. Mercury mixed with 
the proper ingredients is subjected to distillation till the receiver 
gets sufficiently heated ( Fig. 30 D ). 11-14 


Valuka Yantram ( sand-bath ) :—A glass flask with a long 
neck containing mercurials is wrapped with several folds of 
cloth smeared with clay, and then dried in the sun. The flask 
is buried up to three-fourths of its length in sand placed 
in an earthen pot, whilst another pot is inverted over it, the 
rims of both being luted with clay. Heat is now applied till 
a straw placed on its top gets burnt ( Fig. 30 D ). 34-36 


Lavana Yantram :—1f in the above apparatus salt is subs- 
tituted for sand, it is called lavana yantram (salt-bath). 38 


Nalika Yantram :—1 in the above an iron tube be substi- 
tuted for the glass flask, it is called nalika yantram. 41 


Place the crucible containing chemicals inside a mass 
of sand and apply heat by means of cow-dung cakes. This 
is known as the Bhudhara Yantram. 


Tiryakpatana Yantram (lit. distillation per descensum) :— 
Place the chemicals in a vessel provided with a long tube, 
inserted in an inclined position, which enters the interior of 
another vessel arranged as receiver. The mouths of the vessels 
and the joints should be luted with clay. Now urge a strong 
fire at the bottom of the vessel containing the chemicals, whilst 
in the other vessel place cold water. This (process) is known as 
tiryakpatanam (Fig. 30 E). 48-50 

Vidyadhara Yantram :—Vidyadhara yantram is for the 
extraction of mercury from cinnabar. Two earthen pots are 
arranged one above the other. Place cold water in the upper 
vessel and heat the lower one by burning fire from below, 
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Cinnabar is placed in the lower vessel, and mercury condenses at 
the bottom of the upper vessel (Fig. 30 E). 57.58 

Dhupa Yantram (lit. fumigating apparatus) :—Bars of iron 
are laid in a slanting position a little below the mouth of 
the lower vessel and gold-leaves are placed over them, and at the 
bottom of the vessel is deposited a mixture of sulphur, realgar, 
orpiment, etc. A second vessel, with its convexity turned 
upwards, covers the mouth of the lower one, and the rims are 
luted with clay. Heat is now applied from below. ‘This is 
called fumigation of gold-leaves. Silver may also be similarly 
treated (Fig. 30 A). 70-74 

This chapter concludes with a detailed description of 
mortars and pestles—their sizes, measurements, etc. 


Book X 


On the Ingredients for Crucibles, ete. 


Earth which is heavy and of a pale colour, sugar or 
earth from an ant-hill, or earth which has been mixed with 
the burnt husks of paddy, fibres of the hemp plant, charcoal and 
horse-dung pounded in an iron mortar, and also rust of iron, are 
to be recommended for crucible-making. 5.6 

Vrintaka Crucible :—A crucible of the shape of the brinjal 
(Solanum melongena) to which is attached a tubular end, expand- 
ing towards its mouth like the flower of Datura stramonium, and 
which is either twelve or eight digits in length, is suitable for 
the extraction of the essence of calamine and other readily fusible 
minerals. 23-24 

"Then follows a long account of the different kinds of 
crucibles to be used for different chemical operations. 

Calcination, Roasting, etc. :—When metals have undergone 
roasting they cannot be roasted to their former condition 
(i.e. they lose their own properties) and they acquire superior 
qualities, fill up the lines in the fingers and do not sink in 
water. 51 

. 
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A. quadrangular pit, two cubits in length, breadth and 
depth respectively, is filled with 1,000 cow-dung cakes. The 
drugs to be roasted are placed in one crucible; this is covered 
with a second, the rims being luted with clay. The crucibles 
are deposited over the cow-dung cakes and five hundred more 
thrown over them : fire is now applied. 54-55 


The Metals:—The six metals are: gold, silver, copper, 
tin, lead and iron. Kamsya and pittala are artificially made 
( ie. alloys ). 70 


The Salts:—The six salts are: samudram (lit. derived 
from the evaporation of sea-water ) ; saindhava ( or rock-salt ) ; 
vidam, sauvarchala, romaka and chulika lavana (sal-ammoniac). 


The Alkalies:—The three alkalies are: carbonate of 
potash, carbonate of soda (trona or natron) and borax. 71 


The Oils :—A list of plants is given from the seeds of 
which oil is pressed. 73-75 


The Fats :—The fats of the jackal, the frog, the tortoise, 
the crab, the dolphin, the ox, the pig, man and also of the goat, 
the camel, the ass, the sheep, and the buffalo are to be used. 

76-77 


The Urines :—The urines of the elephant, the she-buffalo, 
the ass and the horse are to be used. 


The Acids :—The acids are: Rumex vesicarius, the citrons 
and lemons, Oxalis corniculata, tamarind, the acid exudation of 
Cicir arietinum, Zizyphus jujuba, pomegranate, Averrhoa 
carambola—these are the acids well-suited for the purification, 
dissolution and killing of mercury and the minerals. 80-84 


The Earths :—Brick, red ochre, saline deposits, ashes, 
earth from ant-hills—these five kinds of earth are recommended 
by the experts. 85 


The Poisons :—Kalakuta, Aconitum ferox, sringika and the 
biles of animals are the chief poisons, 86 


————— M бла च 80 
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The minor poisons are :—Gloriosa superba, Strychnos nux- 
vomica, Nerium odorum, Anacardium semicarpus, Datura stramo- 
nium, Calotropis gigantea. 

( The information on the poisons is most elaborate in the 
Susruta from which the author has evidently borrowed. ) 

The Solvents:—Treacle, bdellium, Abrus precatorius, 
clarified butter, honey, borax—these are used for helping the 
fusion of the most infusible metals and hence they are classed 
among the solvents. 100 


© Book XI 


On the Purification of Mercury 


I am now going to describe the various processes for 
the purification of mercury after having consulted Rasarnava 
and other works. 10 

There are three natural impurities in quicksilver, visha 
(poison), vanhi (fire) and mala (dirt, dregs), and two artificial, 
due to its being alloyed with lead and tin. 14-15 

[In Rasendrachintamani also we find; “Trades-people 
frauduiently adulterate quicksilver With lead and tin, hence 
it is to be freed from these artificial defects or impurities 
by means of three distillations". ] 

Hence for the purification of mercury, the operations 
( named below) are to be undertaken with the aid of appliances 
and skilled assistants. 20 

On an auspicious day and under the influence of a benign 
star, a quantity of mercury weighing 2000 or 1000 or 100 or 18 
or 10 palas is to be taken and the operation begun. 21-22 


Patanavidhi :—Purification of mercury by distillation, 38 


Fixation of Mercury 


Rasavandha:—Processes for destroying the fluidity of 
mercury : 
€ 


. 
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Take mercury and one-fourth its weight of killed gold 
and with the addition of sulphur make a ball. Nowaddan equal 
weight of sulphur and roast the mass in a covered crucible. 72 


The mercury thus treated is afterwards killed with six 
times its weight of sulphur. 73 


[The shining reddish-brown crystalline sublimate of 
sulphide of mercury thus obtained is a favourite and fre- 
quently used remedy with the Hindu physicians. It is reputed to 
ђе a panacea for a variety of ills that human flesh is heir 
to. Inthe Rasendrachintamani and Rasendrasarasamgraha and 
other treatises, this preparation is described as makaradhvaja 
and rasasindura (lit. minium like mercury). From the sup- 
posed presence of gold it is often named svarnasindura (lit. 
gold and vermilion ) During sublimation, the gold, of course, is 
left behind. ‘The general belief is that by association with 
gold the mercury acquires the most potent efficacy. A later 
work, Rasapradipa, is sceptical about the part which gold 
plays and recommends its being left out. | 


Incineration of Mercury 


(The chapter concludes with certain recipes for the killing 
of mercury, with the aid of purely vegetable products. ) 


у Mercury, roasted in a covered crucible with asafoetida, 
which has been previously digested in the milky juice of Ficus 
oppositifolia, is reduced to ashes. 111 


Andropogon serratus and Clitoria ternatea are to be pounded 
in a mortar with sour gruel and with the paste thus formed, 
mercury is to be triturated and digested seven times and 
finally roasted im a covered crucible after addition of fresh 
quantities of the above paste. The mercury is reduced to ashes, 
resembling salt. : 112-113 


The seeds of Achyranthes aspera and Ricinus communis are 
to be pounded together. The mercury is to be placed in- 
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side the powder and the mass roasted as before. The mercury is 


reduced to ashes. 114 

Purifed mercury is to be preserved in the hollow of 

a horn or tooth or of bamboo. 119 
* * * * * * 


Here ends Chapter XI of Rasaratnasamuchchaya which 
treats of the purification, fixation and incineration of mercury. 


CHAPTER Ill ` 


OTHER TREATISES 


Chemistry in Rasarajalakshmi of Vishnudeva 


It gives an account of common rasas and uparasas. 
Chemistry in Rasanakshatramalika of Mathanasimha 


There are several prescriptions given in this work in 
which mineral preparations play a conspicuous part. In the 
Sanskrit texts two such have been quoted. In the first, among 
other ingredients, opium occurs; in the second, the Svachchh- 
audabhairavarasa, probably named after the celebrated alchemist, 
we have the calces of tin, iron and mercury along with other 
drugs. 


Chemistry in Rasaratnakara of Nityanatha 


Test for killed mercury :—When the substance, being 
heated over a fire of paddy husks, remains unaltered in weight, 
it should be considered as reduced to a calx. 


Purified mercury should be stored in the hollow of a tooth 
or horn or bamboo. 


Directions for making factitious cinnabar (makaradhvaj a) 
are here given, 


Chemistry in Dhaturatnamala 


In the beginning the author after salutation says: “I shall 
speak of silver, gold, copper, lead, tin and iron; as also of 
calamine, mica, pearls, coral, orpiment, realgar, the pyrites, 
mercury and diamonds; in fact, the properties of all the metals 
and minerals and the mode of their incineration.” 


Directions are given for the killing of silver. 
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Chemistry in Rasapradipa 


Description for preparing mineral acids by distillation :— 
Samkhadravarasa or liquid for dissolving conch-shells ; this is to 
be prepared by distilling a mixture of alum, sal-ammoniac, 
saltpetre and sulphur. Cowrie-shells and metals dropped into 
the liquid are at once dissolved. 

Preparation of calomel for the treatment of phirangaroga 
(syphilis) with its application. 


Chemistry in Dhatukriya or Dhatumanjari 
(Rudrayamala Tantra ) 


Tin, iron and copper are to be classed among the superior 
metals. 

In general a metal being alloyed with silver is improved 
in quality. Sattvaja metal (ie. an alloy of tin and copper) 
is of middle quality. 12-14 


Couplets 39-49 give synonyms of the different metals. 


Synonyms of zinc:—Jasatva, yasadayaka, rupyabhrata 
(lit. brother to silver), charmaka, kharpara, rasaka, etc. 50-51 


Pittala is an alloy of copper and zinc. 63 
Kamsyaka is an alloy of tin and copper. 65 
Zinc being amalgamated with mercury gives rise to 
rasaka. 68 


[N.B.—Rasaka and kharpara are the names generally 
applied to the mineral calamine, but here they stand 
for the metal zinc or its amalgam. ] 

Lead being killed with the aid of gentle heat gives rise to 
minium (red lead). 69 
Copper in combination with the "burning water" gives 
rise to tuttha (blue vitriol). Thus manifold operations are 


© 
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performed with the aid of mantras and apparatus: all these 
belong to the province of chemistry. 70-71 

Synonyms of haritala ( orpiment ) :—Orpiment is а con- 
sumer of mercury and also a clipper of its wings. 79 

[Mercury, being rubbed and gently heated with orpi- 
ment or sulphide of arsenic, is itself converted into its sulphide. 
It is thereby killed or fixed, i.e. loses its volatility or clipped 
of its wings. ] 


Synonyms of realgar, cinnabar, mica, etc. are given. 


81-89 
Synonyms of pearl, coral, tortoise-shell, conch-shell, tusk 
of elephants, the tail of the peacock are given. 90-108 


Commonplace information about the localities of different 
metals. . 113-121 


Localities for copper specified :—Nepal, Kamarupa, Bengal; 
the. country of the mlechchhas, Ruma and the country of the 
bhirangas, etc. 143-145 


‘Localities for zine:—Kamboja, Ruma (Istambul), Balkh, 
etc, 146 


. Metals in combination with mercury and sulphur become 
fit for administration as medicine. 158 


^ * * * . 


Process of Toasting a substance in a stout glass vessel, using 


£oat- and cow-dung cakes and husks of paddy grains as fuel, is 
described. 9-10 


. One part. of, gold and four parts of zine are.to be 
melted together and the alloy roasted in а closed crucible... .. the 
Process repeated with the addition of alkalies...... роја of 
a reddish-yellow colour will thus be generated. : 11-17 


4 А process for making factitious cinnabar by pouring 
mercury into its own weight of molten sulphur and then 
adding three-fourths its weight of orpiment . .. . . The mass 


is to be rubbed in a mortar and subjected to sublimation. ` 23.30 


D 
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By using the augmented (weight increased by the addition 
of inferior metals) gold as a means of exchange one can 
amass wealth. 52 

Tin is to be melted and one-hundredth part its weight 
of mercury to be amalgamated with it. This ( fraudulent 
substitute for) silver can be used for purposes of exchange, 
and one can thus amass wealth. 85-86 

Pure gold is to be alloyed with one hundred times its 
weight of copper and this ( imitation ) gold will resemble native 


gold. 88 
° Lead and copper being alloyed together will give rise 
to gold. 97-98 


Here ends the chapter on the extolling of gold in Rudra- 
yamala. 


Chemistry in Suvarnatantra or Svarnatantra 


The origin of the Tantra is explained in the opening 
lines. Parasurama having given away his worldly possessions to 
Kasyapa is rendered destitute, and thus has to invoke the aid of 
the god Siva for his very maintenance. 

Siva said: Listen ! I shall now reveal to you the most 
wonderful mysteries of Svarnatantra. 1-10 

A kind of oil is exuded from the bulbous root of a 
plant; all around it within a radius of ten cubits oily water 
is exuded and a venomous snake lives under it. If you want 
to test the properties of the bulb, you should thrust a needle 
into it, and the needle at once dissolves, Having procured this 
bulb, rub it with mercury in a mortar and add the oil and 
subject the mixture to heat in a crucible. The mercury is 
at once killed and acquires the property of converting one 
hundred thousand times its own weight of the base metal 
into gold. 14-18 

Pure orpiment is to be rubbed with this oil for 20 days, and 
the former is killed thereby and losses its volatility. The eight 
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metals in the molten state being treated with this prepared orpi- 
ment acquire the power of transmutation. When the above 
oil is thrown into molten copper, it is turned into gold of 
beautifullustre. Tin and bell-metal similarly treated are turned 
into silver; and copper, iron, brass and silver similarly turn 
into gold. 19-24 


Samkhadravaka (aqua regia) is spoken of as universal 
solvent ..... The solvent with mercury is to be placed in a glazed 
crucible and subjected to heat; the mercury, thus killed, can 
convert the eight metals into gold. By partaking of this 
mercury one becomes immortal; even his urine and faeces 
can convert copper into gold. 1-10 


NOTES ON THE MINERALS, GEMS, SALTS, ETC. 


Minerals 


Diamond :—Belief in the combustibility of diamond and 
in its being killed or reduced to fine ashes, as has been al- 
ready referred to (cf. Rasaratnasamuchchaya, Book IV. The 
Gems; p. 178), was an accepted creed with the Hindu 
Iatrochemists. 


Vaikranta :—-It is described to possess eight faces and 
six angles and to exhibit a great range of colours. This possibly 
refers to a mineral crystallizing in the octahedral form, viz., the 
family of spinels, or to one crystallizing in hexagonal prisms 
like corrundum. But neither of these minerals are liquefiable as 
stated in Rasaratnasamuchchaya ( The Gems, loc. cit. ). 


Makshikam (pyrites) :—Pyrites is of two kinds: golden and 
silvery; FeS; is brass yellow in colour, but there are other 
pyrites-like minerals which are silver-white; for instance, 
cobaltite, CoS,.CoAs,; lollingite, БеАѕ (5); leucopyrite, 
Fe; Ası. Copper pyrites has a deep yellow colour. | 

Gairika :—Haematite, which is red and often hard, and 
limonite, which is yellow or brown; both occur in the form 
of ochres. 

Kamkushtham is produced at the foot of the Himalayas. It is 
of white and yellow colour, aud isa strong purgative. Possibly 
an efflorescence of magnesium sulphate or sodium sulphate ; 
both are not uncommon. The yellow colour might be due 
to admixture with ferruginous dirt. 

Vajram :— The mention of 8 faces and 6 corners seems 
to suggest an octahedral crystal of diamond. 


Gems 


Among the sixty-four branches of arts and sciences recog- 
nized in the ancient Kamasutra of Vatsayanax (5th century 


* A.B. Keith, History of Sanskrit Literature, 1945, p. 469. 
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A.D.) occur the following: (a) testing of gold and the gems; 
(b) knowledge of the colouring of gems; as also knowledge 
of mines and quarries. Varahamihira (6th century A.D.) in his 
Vrihat Samhita, as already stated, conveys much useful infor- 
mations on the subject, and refers in his turn to experts who 
preceded him. 


° The Garudapurana (circa 9th century A.D.)* under the 
heading of Ratnapariksha (examination of the gems) devotes 
several chapters to a detailed and exhaustive description of the 
gems, 


From time immemorial the gems have been valued in 
India not only for purely decorative and ornamental purposes, 
but also as agents for warding off perils and the malignant 
influences of the planets, and for securing luck and longevity. 
Hence, particular attention is paid to the testing of gems, as 
their virtue increases in proportion as they are faultless and 
flawless. 


The typical characters which, according to Garudapurana, 
are most relied upon for differentiating one species of gem from 
another are: (1) the relative weight, (2) hardness, (3) lustre, 
transparency and colour, (4) fusibility, specially when heated in 
combination with alkalies. 9 


; 12 Relative Weight :—The principle of Archimedes being 
evidently unknown among the Hindus, the measurement of 


yolume could only be roughly approximate.. Thus it is stated 
that a stone may be of the same species as, and equal in 
volume to, a padmaraga (oriental ruby), but will differ in, weight 
from the latter. Empirical and arbitrary scales of weight were 
adopted as standards. ^ X ruby occupying the volume of a gunja 
(Abrus precatorius) may be equal in weight to 10, 7 and 3 gunjas 
· In each case the gem which is of greater weight is 
"quality, and thé value thereof is enhanced in 


proportion. 


* Hazra, Ритате Records, 1940, 


P. 


м 


GEMS 203 


In the case of precious metals, however, adulteration was 
detected by an ingenious device, which may be regarded as a 
near approach to the principle of Archimedes, Thus, for 
testing the purity of gold the following instruction is given by 
Garuda. A wireof gold to be tested is drawn through the orifice 
of a corundum. In a similar manner another wire of the 
standard gold is drawn through the self-same orifice. As these 
wires are of equal diameters, equal lengths will have equal 
weights, provided the sample is pure. 


2. Hardness :—The spurious substitute of any precious 
stene may easily be detected by its difference in hardness and low 
specific gravity. The suspected gem may also be rubbed on a 
whetstone; if it simply gains in lustre but does not lose in 
weight (by abrasion), the specimen is to be regarded as genuine 
(test of a ruby). Diamond and corundum alone will seratch 
ruby and sapphire. All the gems occurring in this world, as 
also the metals, will be scratched by a diamond, but the latter 
will not be similarly affected by the former. A diamond alone 
will scratch a diamond. ‹ 


3. Lustre, Transparency, Colour and other Optical Proper- 
ties :—Difference in lustre is often regarded as a diagnostic 
feature of the gems. According to Varaha gems of superior 
qualities should possess cool (lit. waxy) lustre, be limpid and 
emit rich rays. Classification according to colour is often 
enjoined. For instance, a diamond may be perfectly colourless, 
or it may be yellow, black, red or copper-tinted. Stones 
which are translucent, opaque and of dull colour are inferior 
in quality. In the case of diamond special stress is laid on its 
displaying the colours of the rainbow (due to its high disper- 
sive power. Some gems have only one shade of colour, 
other again two (dichroism) Я 

The changes in colour, which the ruby and the sapp- 
hire undergo under the influence of heat, had evidently been 
carefully observed. This test is to be applied with extreme 
caution, as, in case the proper degree of temperature is exceeded; 
the-stone may be materially injured. 2 a 
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4. Fusibility (Liquefaction):—It was well-known that all 
the gems with the exception of diamond would undergo liquefac- 
tion when strongly heated with а mixture of the two alka- 
line carbonates (fusion mixture. The liquid principle of gems 
was a favourite remedy with the Hindu Iatrochemists. As most 
of the precious stones belong to the corundum and the spi- 
uel group, they easily yield to treatment with sodium and 
potassium carbonates. 


General — The crystalline character of the minerals is 
referred to in one or two places in the Garudapurana. All the 
old writers agree in describing the diamond as having six 
angles, eight faces and twelve edges. Vaikranta is also described 
as having eight faces and six angles. 


Bhoja (11th century A.D.) mentions the property of phos- 
phorescence exhibited by diamond (shines in the dark). Faults 
in precious stones due to isolated grains of minute gravels, 
etc., embeded in the mass (now technically known as “enclosures”, 
are also referred to by Varaha. 


The various physical and chemical properties of the 
minerals culled here bespeak considerable Powers of keen obser- 
vation shown by the Hindus of early ages. 


Salts 


Romaka, also called Sakambari, is the salt produced 
from the Sambar Lake near Ajmere, 


Sauvarchala :—This is saltpetre. 


Audbhida is the name applied to the saline deposit 
commonly known as the reh efflorescence. It consists chiefly of 
Sodium chloride and sulphate in varying proportions. In addi- 
tion there are sometimes carbonate of soda and magnesium 
sulphate, In some cases nitrate of lime or alkali is present. 
This accounts for the fact why mercury and other metals are 
converted into their chlorides by heating the latter with zudbhida 
and other salts (of, P.66. The magnesium sulphate would 
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readily yield sulphuric acid which, with sodium chloride 
and nitre, might be expected to produce aqua regia. 

Vida or Vit (now known as kalanimak or “black salt' ) :— 
It is difficult to ascertain what it meant in the Ayurvedic 
age at the time of the Charaka and the Susruta. Ап account of 
the preparation of the black saltis given in Watt's Dictionary of 
the Economic Products of India. 

*Black salt is prepared in upper India chiefly at Bhewani 
in the Hissar district by heating together in a large earthen pot 
82 lb. of common salt, one pound of the fruit of Terminalia 
chabula, and one pound of PAyllanthus emblica, and one pound of 
sajji (impure carbonate of soda), until by fusion of the salt 
the ingredients are well mixed; then the pot is removed 
from the fire and its contents allowed to cool and form a 
hard cellular mass. "This preparation is used medicinally, princi- 
pally as digestive". 

The salt has a reddish-brown colour and consists mainly 
of sodium chloride with traces of sodium sulphate, alumina, 
magnesia, ferric oxide and sulphide of iron. During the fusion, 
a portion of the sodium sulphate is probably reduced to sulphide 
by the organic matter (T. chebula). This then reacts with the 
traces of iron salt present to form the sulphide of iron. 


Killing of Metals 


From the time of the Charaka and the Susruta we find 
metallic preparations in the shape of oxides, sulphides and 
sometimes chlorides, recommended for internal administration. 
‘The various formulas, which will be found scattered throughout 
above, give us methods for killing metals. But a killed metal is 
not necessarily a compound; it sometimes means a metal 
deprived of its well-characterised physical properties, e.g. colour, 
lustre, ete. Thus the Ayurvedic killed gold and silver often 
represent the respective metals in a fine state of division. This 
is illustrated by the following recipe from Rasaratnakara by 
Nityanatha ; 
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"Rub gold-leaf with four times its weight of killed 
mercury (i.e. sulphide of mercury) and sublime the mixture in a 
closed crucible, On repeating the process eight times, the gold 
is killed.” 


As the Hindu Iatrochemists were very particular about the 
killing of the metals being ensured, they had often to hit upon 
proper tests for securing this purpose. Thus Rasaratnakara 
says :—“In order to examine whether the mercury has been 
completely reduced to ashes, it has to be heated over a gentle 
fire for three hours. If the weight remains constant, know then 
that it has been completely killed.” In other words, it means 
that if there be any free mercury present, it would volatilise off 
and thus there would be a loss in weight. 


According to Hindu alchemists, there are four kinds of 
the ash (bhasma) of mercury ; namely black (kajjali), red (vermi- 
lion), white and yellow. ‘The white variety is often spoken of as 
rasakarpura or camphor of mercury; it is often found to be 
almost pure calomel and sometimes a mixture in indefinite 
Proportions of calomel and corrosive sublimate. 


The chlorides of mercury are found to be medicinally used 
from the 12th century downwards, and various recipes are given 
for their preparation. The earliest account seems to occur in 
Rasarnava (Ch. XI, 24), where we find a mixture, among other 
drugs, of green vitriol, alum and salt, described as capable of 
killing mercury in an instant (p. 139). A mote detailed descrip- 
tion is found in Rasendrachintamani, a work which may safely 
be placed in the 13th-14th century. There the author Dhun- 
dhukanatha says: “I am now going to explain the process of 
preparing rasakarpura, which is a remedy for all diseases: take 
a strong earthen pot and fill one-fourth of it with common salt 
and place over it a mixture of brick-dust, alum and rock-salt. 
Rub mercury with the juice of Indian aloe and an equal weight 
of the above mixture into a paste; deposit it in the earthen pot 
and cover it with the same ingredients. The pot is to be firmly 


closed with а well-ftting Hid, . Now apply heat for three days 
together.” 
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Another work of the Iatrochemical Period, Rasendrasara- 
samgraha, describes the following process for obtaining the 
svetabhasma or white ash. “Rub mercury repeatedly with 
pamsn salt ( i.e., audbhida salt) and the juice of Euphorbia nerii- 
folia: place the mixture inside an iron bottle, the mouth of 
which is closed with a piece of chalk. Тһе bottle is embedded 
in a mass of salt, aud then fire is urged for an entire day. The 
white deposit in the neck of the bottle is to be collected." 

The Bhavaprakasa, written about 1500 A.D., prescribes 
calomel in the treatment of phirangaroga (lit. the disease of the 
Portugese; i.e., syphilis) and gives the following recipe: “Take 
of purified mercury, gairika (red ochre), brick-dust, chalk, alum, 
rock-salt, earth from ant-hill, kshari lavana (impure sulphate of 
of soda), and bhandaranjika or red earth, used in colouring pots, 
in equal parts; rub together and strain through cloth. Place 
the mixture in an earthen pot, cover it with another pot, face to 
face, and lute the two together with layers of clay and cloth. 
The pots so luted are then placed on fire and heated for four 
days, after which they are opened, and the white camphor-like 
deposit in the upper part is collected for use." 

'The chemical reactions, involved in the above methods 
for the preparation of calomel, may be explained as follows: 
Alum, magnesium sulphate or ferrous sulphate, when heated, 
yield some sulphuric acid. This reacts with common salt to 
liberate hydrochloric acid. The latter undergoes aerial oxida- 
tion in contact with ferric oxide from the brick dust, gairika, 
clay, etc., acting as a catalyst, and sets free chlorine, which 
attacks the mercury, giving rise to calomel. Alumina from alum 
or from clay may also catalyse the reaction to a certain extent 


like the ferric oxide. 
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CHEMISTRY INPRACTICAL ARTS (II) 
CHAPTER I 
METALLURGY AND WORKING OF METALS 
Copper, Bronze and Brass 


We have already referred to an extensive use of cop- 
per, bronze and brass in ancient India during the Ayurvedic 
Period for making household utensils, weapons, and images 
of idols for worship. We shall deal here with their uses 
for the construction of guns and cannons by casting during 
the Mogulrule. Babar, the first Mogul Emperor, who first intro- 
duced guns in India, has given an account of the casting of a 
copper gun in his well-known memoirs. Babar writes: “Around 
the mould they had erected eight furnaces for melting the metal 
(copper. From the foot of each started a channel which ended 
in the mould. "The fused metal rushed into the mould through 
these channels like boiling water, till the mould was filled up. 
* * * + A day or two afterwards when the mould had cooled down, 
it was opened. * * * * The bore of the piece had no fault and a 
chamber could easily be made in it. The body of the can- 
non was then uncovered, and a certain number of artificers 
were set to finish it. * 2 * * w s * * ж ж”, Brass and bronze 
were subsequently used in quantities for this purpose. It 
is stated that early in Aurangjeb's reign there were in the 
field with the Emperor some seventy pieces of heavy artillery, 
made mostly of brass. Some of these were so heavy and large 


that they had to be drawn and moved about with the help of 20 
yoke of oxen. 


As one of the notable brass guns of the Mogul time, 
mention may be made here of the "great gun of Agra", which 
had an enormous body of 14 ft. in length, and 223 inch in bore, 
into which a man could easily enter in a crouching position. Its 
weight was 1049 Cwis,, or 1469 maunds. It was lyiug near 
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the bank of the river Jumna outside the fort at Agra. Many of 
the Mogul guus and cannons were later on captured by the 
English. Itisstated that а fine 72-pounder of brass, as well as 76 
brass and 86 iron guns of different kinds, were seized at Agra by 
Lord Lake. Sixty-eight guns and mortars of brass, cast in 
India, were also captured by him at Delhi. 


But the most important gun of the Mogul time is the 
famous Malik-i-maidan (lit. monarch of the plain), made of 
bronze ( Fig. 31 ). According to Fergusson and others it formed 
the largest piece of ordnance in the world at their time. The 
material of the gun on analysis revealed the following composi- 
tion: Copper, 80.43 ; tin, 19.57 per cent. "The dimensions of. 
the gun are given by: Length, 147-2"; diameter at mouth, 
4-10"; diameter at nozzle, 4-5"; diameter at bore, 2-43". 
This huge piece of armament is now lying at Bijapur. “he 
surface of the gun was chased after casting, and its muzzle 
worked into the shape of the head of a dragon, having open 
jaws with small elephants between. “It is said to be cast at 
Ahmednagar in 1548 during the reign of Sultan Burham 
Nizam Shah. Тһе manipulation and skill, involved in casting 
such a gigantic piece of bronze armament, reflects no small 
credit to the workers of those days. 


Many brass guns of smaller size, belonging to the Mogul 
period, are still to be found in different parts of India. Some of 
these, cast in the 16th century and known as Isa Khan's 
guns, have been discovered in Bengal. An analysis of a piece 
of metal from one of these shows the following composition : 
Copper, 87.72; zinc (with small quantities of iron), 10.32 ; tin, 
1.83 per cent. 

(The above account is taken from Neogi's Copper in 
Ancient India; р. 38-39. ) 

Indications exist of mining and smelting of copper ores in 
the Singhbhum district of Bihar to have been carried on from a 


very early period. The evidence available points to the Seraks 
or lay Jains as being the persons who, perhaps 2000 years 
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ago, initiated the mining. (Cf. Proc. Asiatic Soc. Bengal, June 
1869, p. 170). 


Mining of copper ores and the extraction of the metal had 
been carried out on a large scale in the various states of 
Rajputana (Rajasthan) from a very early time till towards the 
end of the 19th century. The process in vogue during the 
later ages has been described iu Ball's Economic Geology of India, 
as given below: 


"The pounding or crushing was effected on a stone anvil 
with a hammer weighing eight or ten seers; when complete- 
ly reduced to powder, the ore was made up into balls with 
cow-dung and roasted. The blast furnaces (Fig. 32) were pre- 
pared in the following manner. A quahtity of common sand 
was spread on the door of a circular hut, in the centre of which 
a depression, 12 to 15 inches in diameter and 2 or 3 inches deep, 
was made; in this a layer of fine sand and another of ashes 
were laid to prevent the metal from adhering to the bottom 
of the receiver > two clay nozzles or tuyers were then placed 
on opposite sides of this hollow and a third between them, leaving 
the fourth side vacant for the slag to escape. The nozzles were 
then connected by moist clay ; and a circular rim of mud, а few 
inches in height, was raised, on which three annular vessels 
of fire-clay were placed to form the body of the furnace. Hach 
of these was 15 inches in external diameter, 10 inches high, 
and 3 inches thick. They were used repeatedly, but the 
lower part of the furnace had to be reconstructed for every 
charge. The bellows were simply goat-skins connected with 
the nozzles, and were worked by the families of the smelters. 
After a preliminary firing to dry the mud, the furnace was 
charged with charcoal, roasted ore and iron slag, the latter being 
employed as a flux. In a day of nine or ten hours' duration, 
3 maunds of charcoal, 2; of the roasted ore and 2 of the 
iroh slag were consumed. The slag was drawn off, and the smel- 
ted copper, which had accumulated at the bottom of the furnace, 
was removed on the following day. It was then remelted and 
refined in an open furnace under a strong. blast from bellows, 
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and cast into small bars or ingots, which were subsequently 
removed to the Mint and cut up and fashioned into coins.” ` 


“The ore was said to yield only from 23 to 73 per cent. 
of metal. The quality of the metal is said to have been inferior 
to that of Basawar, this being attributed to the use of the 
iron slag as a flux... ". 


Iron and Steel 


* An account of the ancient historical specimens of iron in 
ancient India of the Ayurvedic period has been given before. 
We propose now to dwell on the specimens and products of 
the later ages. 


Of these, the iron pillar at Dhar, the ancient capital 
of Malava, deserves our first and foremost attention. A full 
account of this pillar has been given by H. Cousens in the 
Annual Report of the Archeological Survey of India, 1902-03 (pp. 
205-212. 'Phe Dhar Pillar (Fig. 33) is much larger than 
the famous Delhi Pillar, of which we have already discussed 
before. ‘This pillar had a length 43'-8" as against 23'-8" of the 
Delhi Pillar. It is now lying broken in 3 pieces at different 
places. Тһе first and the largest piece, 243" in length 
and square in cross section, lies half-buried near the northern 
gate of the ‘Lat Masjid’ which was built near the pillar itself by 
Sultan Dilwar Khan in 1405 A.D. ‘The second piece, 11’-7" in 
length, now lies in the courtyard of the Ananda High 
School; its shape is not uniform, 8-6" being square and 3'-1" 
octagonal. The third piece lies embedded in the masonry 
foundations of the public garden named Lalbag. Ithasa length 
of 7-6” and is rectangular in cross section. ‘The average width 
is 10.25 inches. Several small holes surround the pillar, 
but they are not uniformly distributed. The weight of the 
pillar is estimated to be seven tons, one ton greater than that of 
the Delhi Pillar. It is believed to have been constructed in the 
12th century A.D. as a victory pillar. Like the Delhi 
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Pilar, this is also evidently made of wrought iron and in a 
similar manner. Cotsens is of opinion that the holes or pits 
in the body of the pillar were made as the result of inserting 


some instruments like crowbars, while the pillar was being ' 


forged and welded. 


There is another iron pillar, 12'—9" high, situated in 
the courtyard of the temple of Achaleswar on mount Abu 
in Rajputana. The pillar (Fig. 34) has a Saiva trisul or trident 
at its top and is evidently made of wrought iron in a manner 
similar to that of the Delhi and Dhar Pillars. It is stated 
that the pillar was built in the 14th century as a monument 
of victory. 


In the temple of the sun-god at Konarak in Orissa, which 
is more or less in ruins, there are quite a large number of 
iron beams of great dimensions (Fig. 35). Some twenty-nine 
of these have been counted, the largest one having a dimension 
of 35 feet in length and 7 to 71 inches in width with a square 
Cross section. "The beam has au approximate weight of 6000 155. 
There is another beam measuring 234 feet in length and 11 by 
105 inches in section, which was possibly a part of a much 
larger one. It is stated that the temple at Konarak was 
built partly in the latter half of the 9th century A.D. (the main 
temple) and partly in the first half of the 13th century A.D. (the 
natmandir and the minor temples). 


In the temple of Juggernath at Puri in Orissa, which 
was built in the 12th century A.D., iron beams of quite large 
dimensions have been extensively used both in the main and the 
garden temples, In the latter as many as 239 iron beams 
have been counted. These range up to 17 feet in length and to 
6 by 4 or 5 by 6 inches in cross section. 


The iron used in making the beams for these Orissan 
temples is pure wrought iron. An analysis of a specimen from 
Konarak beams by P. Neogi gives the following results : 


n 


Fig. 33. Iron pillar at Dhar ( Neogi, 
Iron in Ancient India ). 
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Specific gravity :— 7.8 
Iron LE 99.64 per cent 
Carbon traces | 
Sulphur PIS REY traces 
Phosphorus  ......... 0.15 ^" 
Manganese ......... nil 


The composition is, therefore, very similar to that of 
the iron of the Delhi Pillar. But while the iron pillar at Delhi, 
as reported before (vide, p. 100), shows immunity to rusting even 
after centuries, the iron beams of the Konarak temple are 
more or less severely corroded. This seems to suggest that the 
moist and salt-laden air of the Orissan sea coast possibly 
provides a more favourable condition for corrosive action. 
This has been corroborated by the recent work of J. C. Hudson + 
of British Iron and Steel Research Association, who investiga- 
ted the causes responsible for the remarkable resistance to 
corrosion shown by the Delhi Pillar, which has long been a 
subject of great scientific interest. Hudson has shown that the 
relative humidity of the air at Delhi seldom exceeds 70 per cent, 
which, according to the classical researches of W. H. J. Vernon, 
serves as the critical limit for the atmospheric corrosion of iron 
and steel to set in. “his should, therefore, lay to rest all 
speculations, and eliminate all hypothesis, regarding the alleged 
intrinsic superiority of the iron of Delhi Pillar, so far as its 
corrosion resistance is concerned. 


P. K. Gode, in his article on the “Use of guns and gun- 
powder in India from A.D. 1400 onwards", adduces evidences 
in support of the view that guns were in use in India since 
1400 A.D. Mahun, a Chinese traveller, visitiug Bengal in 
1406 A.D., mentions that guns were to be seen in Bengal at that 
time. In the Ancient Monuments of Kashmir by R. Kak it 
is stated that fire-arms were first introduced into Kashmir in 
1466. The employment of a force of musketeers and gunners at 
the siege of the fort of Champanar by Mahmud Bagda in 
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1482 is recorded in the Hindoo Annals of Gujerat by A. D. 
Forbes. 

In memoirs of Babar we find that he used cannons and 
gunpowder near Kanauj in 1528. 

Desctiption of iron guns and cannons are found in 
the Sanskrit work, entitled Sukraniti, or the ‘Elements of Polity', 
by Sukracharya, which is possibly a compilation of the 16th 
century A. D., though some authorities are inclined to place it at 
a much earlier date, Sukraniti describes two varieties of fire 
arms: kshudra nalika, small guns or match-locks, and brihat 
nalika, large guns or cannons. Kshudra nalika is 23 cubits long, 
having a longitudinal bore of the thickness of the middle finger 
and provided with two raised points for the purpose of 
taking aims. These small guns were furnished with wooden 
handles. Brihat nalikas ог big guns had no wooden handles. 
They were moved about in carriages, and their range depend- 
ed on the thickness of the metal plate and bore, as well as 
on their length. 

We would now proceed to describe some specimens of very 
big iron guns of the Mogul days, found scattered in different 
parts of India, Most of these weigh about 30 – 47 tons. Тһе 
maximum length found is about 31 feet, and the longest 
bore reaches about 1 ft. 7 in. diameter. These guns were 
generally constructed of iron bars of square section laid longitu- 
dinally along the bore, over which iron rings were slipped, one 
at a time, while red hot. On cooling, they shrank and fastened 
the iron bars strongly together. Near the breech the guns were 
often strengthened by a second layer of rings. 

Many big iron guns have been found in different parts 
of Bengal, notably at Dacca, Murshidabad, Bishnupur and other 
places. А gigantic gun of hammered wrought iron was found 
at Dacca, which contained 234,418 cubic inches of the 
metal and weighed approximately 30 tons. The weight of 
an iron ball from this gun was found to be about 465 
pounds, But the gun has disappeared now, having fallen 
into the river long ago, together with the bank on which it was 
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placed. It is stated that this gun was mentioned under the name 
of Kaley Khan by the Venetian traveller Manucci in the 
list of big cannons possessed by the Moguls in the 17th century. 

There is a big iron gun at Murshidabad, named Jahan- 
kosha (conqueror of the world). It has a length of 17 ft. 6 
in. and a circumference of 5 ft. 3 in. (Fig. 36). From the 
inscription on the brass plate on its body, it is ascertained 
that the gun was constructed in 1637 during the reign of 
Emperor Shajahan. 

In Bijapur there are some very big guns of the Mogul 
time. The famous Landa Kesab gun (Fig. 37) lies still on 
the south wall ofthe city. It is 21 ft. 7 in.long with a diameter 
of 4 ft. 4 in. at the breech. Its calibre is 1 ft. 7 in. and the bore 
length 18 ft. 7 in. 'The weight of the gun is estimated to 
be 47 tons. 

There is another long gun, called the Farflier at Bija- 
pur, raised on the huge tower known as the Haider Burj. It is 
30 ft. 8 in. long and has a bore of 1 ft. in diameter. 


Finally mention may be made here of the long gun 
at Gulbarga in Hyderabad (Fig.38). It has got a double row of 
iron rings, ten on each side, by means of which the gun 
was possibly conveyed from one place to another. 


Innumerable small muskets or iron match-locks (bundooks) 
of the Mogul days can now be found in the museums in different 
parts of India and in the treasure houses of Indian princes 
and landlords. It is stated in the Аусеп Akbari (an impor- 
tant administrative record of the reign of Emperor Akbar) that 
excepting Rum (ancient Turkey) no kingdom could com- 
pare with the Indian Empire under the Moguls in the 
number and variety of its ordnance. It gives a description 
of the manufacture of bundooks from wrought iron. 


“Bundooks are now made in such a manner that when 
filled with powder up to muzzle, there is no fear of their bursting. 
Formerly, they never were of more than four folds of iron, and 
sometimes only of one, joined together by the two extremities 
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of the breadth, and they were very dangerous. His majesty 
( Emperor Akbar ), after having the iron flattened, has it rolled 
up like a scroll of paper, but slantingly, and every fold is passed 
through the fire. There is also the following method : solid 
pieces of iron are properly tempered and then bored with an iron 
borer ; and three or four of these are joined together to form а 
bundook. In preparing the iron for bundooks half is lost in 
the fire.” (Ayeen Akbari, Gladwin's Translation, Vol. I. p. 111.) 


Reference has already been made in a previous section on 
‘Chemistry in Practical Arts’ to the fact that steel had been 
prepared in Hyderabad, Mysore and Salem and other parts of 
Madras Presidency in India from a very early time, and it 
constituted the metal from which the famous Damascus blades 
were made. This steel was exported to Persia and the European 
countries under the паше of १७००१४ ( cf. p. 102). 


In Yuktikalpataru, a manuscript of the eleventh century, 
we find a list of places where swords were manufactured from 
Indian steel. Bernaras, Magadha, Ceylon, Nepal, Anga, Mysore, 
Surat and Kalinga (Orissa) are the names of places mentioned 
therein. It also describes the qualities of the swords manufac- 
tured inthoselocalities. A similar reference is also found in the 
Sarangadhara Paddhati, a work believed to be composed in the 
14th century by the alchemist Sarangadhara. It mentions the 
following places noted for the manufacture of swords: viz. 
Khatikhattara, Rishi, Banga (Bengal), Shurporaka, Videha 
(Mithila or Trihut), Anga (Bhagalpur), Madhyama-gram, 
Bedidesha, Sahagram and Kalinjar. Dimensions and qualities 
of the swords, as well as the varieties of iron and their different 
colours, have been discussed in these two treatises. 


Tinning and Alloying 


The use of tin for coating household metallic utensils as à 
protection against acid food and metallic (copper) poisoning, 
may be said to have gained currency in India from the middle 
ages, possibly after the advent of the Muslims. ‘The term kalai, 
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current in many parts of India, means tin-coating. ‘The process 


is usually carried out by a class of people known as kalaiwalas, 


some of whom have regular shops, while others move from 
house to house. Reference may here be made to an article by 
P. K. Gode of the Bhandarkar Oriental Research Institute of 
Poona, on the “History of tin-coating of metallic utensils in 
India between A.D. 1300 and 1900". 


A copper container with coating of tin on both the surfaces 
—exteriorand interior—has been found at Kolhapur (Brahmapuri 
excavation) The date, ascribed to it, is A.D. 1847-1500. 


Abul Fazl in Ayeen Akbari has written of tinning copper 
vessels for his Majesty's ( Emperor Akbar ) use. 


It may be noted here that the term &a/ai is adopted clearly 
from Arabic calai. 


An alloy of considerable interest, produced in India since 
the Mogul period, has been named bidery, from Bider, a town 60 
miles north-west of Hyderabad. It has a blackish colour and is 
composed of copper, lead and tin (8: 2: 1). "These are 
melted together, mixed with spelter or zinc ( 16 parts for every 
3 parts of the alloy ) and the mixture melted again. It is then 
dipped into a solution of sal-ammoniac, saltpetre, common salt 
and blue vitriol, when the surface of the alloy turns black. 
According to another process zinc, copper and lead (30: 1: 1 
approx.) are melted together, and a mixture of resin and bees- 
wax added to the mass in the crucible to prevent calcination. ° 
It was then poured into a mould made of baked clay. ‘The 
article was finally turned in a lathe. Artists then inlay flowers 
and other ornaments of silver or gold. The article is first rubbed 
over with sulphate of copper and water to give the surface a 
blackish colour, which makes it easier for the artist to disting- 
uish the figure drawn by him. ‘The cavities are then filled up 
with small plates of silver which adhere firmly to the bidery. 
It is then polished and stained. Vases, basins, cups, etc., are 
made of it. Some bidery is also made in the N. W. India and 


some in Bengal. 
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- Enamelling 


The art of enamelling or fixing colours by melting in fire 
has been known in every part of India since the middle ages. It 
is chiefly employed in ornaments and jewellery of gold and 
silver. 

In general 10 parts of lead and 3 parts of tin are oxidized 
by continued heat and exposure to air. То the mixed oxide 
are added 10 parts of powdered quartz and 10 parts of common 
salt. The mixture is melted in crucibles. A white enamel 
is thereby obtained, which forms the basis of coloured enamels. 
A soda-lead glass with tin oxide in suspension is thereby 
produced. The metallic oxides are added to this for colouring. 
The oxides of lead or of antimony produce a yellow enamel. 
Red enamels are obtained by a mixture of the oxides of gold 
and iron. The oxides of copper, cobalt and iron give green, 
blue and violet respectively, and a variety of intermediate 
colours by mixtures, 


Recovery of Gold from the Wastage of Gold Working 


From the time of Emperor Akbar, and possibly even 
earlier, some processes have been in vogue in India for the 
recovery of gold from the waste that results in the course of 
preparing jewelleries. These are generally carried out by more 
or less illiterate people of the artisan class. 


In joining together the patts of jewellery, a certain amount 
of gold is lost with the pieces of solder which fly off before the 
blow-pipe; a little loss also occurs by volatilization, as the 
solders usually contain zinc. The operations of filing and 
cutting lead to a further loss by mechanical causes. But an 
appreciable loss of gold occurs duriug the chemical operations 
of the goldsmith, which consist in cleansing, colouring and 
polishing of the articles, The gold employed for making 
jewelleries is never Pure, as pure gold is too soft for working. 
An alloy of gold and copper is always used for the purpose. 
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During heating, the surface of the article is blackened due to 
oxidation and formation of cupric oxide. This is intensified by 
hammering in the intervals between repeated heating. Mention 
may be made in this connection of a particular artifice, which is 
sometimes employed by the goldsmiths to cleanse the surface 
of a gold-copper alloy that has been blackened by fire. It is 
found that if a blackened piece of gold-copper alloy be heated in 
a charcoal fire to reduess, and then water be sprinkled on the 
fire, the alloy at once acquires the bright colour of gold. The 
explanation of the phenomenon seems to be that, when placed 
in a charcoal fire, the cupric oxide is reduced to metallic copper. 
But if it istaken out when hot, it comes into contact with the 
air again and is oxidized. What the goldsmith does, is to 
suddenly cool down the metal when in the reduced state, and 
not to allow it to come into contact with the open air unless 
it is quite cold. This prevents reoxidization and hence 
blackening. 


The gold ornaments are usually coloured bright red or 
orange, and sometimes reddish violet. The process of colouring, 
as practised by the goldsmiths or by the rungwalas—a class of 
people whose sole business is to colour ornaments or other 
articles of gold, involves rather cumbrous and complicated 
chemical operations. The process may be briefly described as 
follows: The articles are first cleansed of all external dirt, as 
well as of the blackness, due to the formation of cupric oxide on 
the surface when heated in a charcoal fire. They are then 
placed in a bath of boiling concentrated decoction of unripe 
fruits of tamarind (Tamarindus indica). This liquid contains 
considerable amount of tartaric and other acids in the free state. 
"These acids dissolve away the copper oxide from the articles, 
leaving a yellow surface of pure gold. This is indicated by the 
fact that the solution of the tamarind pulp becomes distinctly 
blue in virtue of the formation of copper salts. This treatment 
also removes the oxide of zinc from the soldered surface. The 
articles, thus cleansed, are then covered with a thin layer of 
a paste, made of equal parts of common salt and potash alum, 
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and afterwards placed on the fire. After the paste is dried up, 
it is washed off with water. The colour of the gold is thereby 
somewhat improved, as this treatment removes any particles of 
oxides of copper still remaining on the surface. 


As a result of the above treatments the articles acquire 
almost the beautiful yellow colour of pure gold; but the 
soldered surface appears at the same time as white as pure 
silver. This defect is then remedied by the next process to be 
described now. A mixture consisting of four parts of nitre, one 
part of common salt and one part of alum is added to water in 
an earthen pot. The amount of water used is such that about 
half the amount of salt mixture remains undissolved. The 
solution is then heated till it boils, evolving large quantities of 
gases and fumes, which obviously contain chlorine as a 
constituent. In this boiling solution the cleansed articles are 
kept immersed for a time, till a layer of shining gold is formed 
on the surface of the white solder, and the entire surface presents 
the appearance of being formed out of a homogeneous material. 
The articles are then taken out and washed. "The reactions 
that occur during the above process may be explained as 
follows: When the salt mixture is boiled with water, chlorine 
and nitrosyl chloride are evolved. These act upon the gold 
forming a solution of gold chloride. ‘The latter coming in 
contact with the white soldered surface deposits gold upon the 
latter, masking its white colour. It is clear that a considerable 
amount of gold is lost by solution in this treatment. ‘The 
residual fluid, containing the dissolved gold and known as 
jamak, is, therefore, considered valuable and sold to a class 
of people called jamakwalas. 


The articles, after being removed from the boiling jamak 
solution, are thoroughly washed and rubbed with a brush. 
They are then ready for treatment in another bath. This 
consists of a solution of tamarind pulp, nitre and common salt 
in water, which is placed in an earthen pot on fire and heated 
to ebullition, A little sulphur is then added after which the 
articles are placed in the liquid. The sulphur is added in a 
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finely divided state obtained by rubbing a stick of sulphur with 
a little water on a piece of slate. Care is always taken to 
add an insufficient amount of sulphur at first, for it is found 
that the shade of colour that is produced on the gold depends 
solely on the quantity of this ingredient, which accordingly 
requires exceedingly careful regulation. The colour of the 
articles is now examined from time to time, adding more 
sulphur gradually for increasing the depth of colour. When 
the requisite shade of colour is reached, further addition of 
sulphur is stopped. The boiling is continued for some time 
more, after which the articles are taken off the solution and 
given a final wash and polish. Addition of too much sulphur 
renders the colour deep violet and finally black. The chemical 
reactions, that occur during this stage of colouring, are rather 
obscure. P. C. Ray, in his book, has suggested a tentative 
explanation to account for the formation of violet colour on the 
surface of the metal by the treatment described. According to 
this view the solution of nitre and common salt, when boiled 
along with the acids from the tamarind pulp, is likely to liberate 
chlorine. This attacks the gold giving rise to auric chloride 
in solution ; the addition of sulphur serves to remove the excess 
of chlorine, due to the formation of sulphur chloride. ‘The 
auric chloride slowly breaks up into aurous chloride by heat, and 
the liberated chlorine is taken up by sulphur. 'The aurous 
chloride is then changed into aurous oxide, which is deposited 
in the form of a thin violet layer on the surface of the articles. 
'The explanation appears to be a very probable one, as aurous 
oxide possesses a dark violet colour and is produced from auric 
chloride, when a solution of the latter is boiled with salts of 


organic acids. A considerable amount of gold is also lost in 


this process. 


We shall now proceed to describe the methods employed 
for the recovery of gold that is lost during the above processes 
d for the making of jewelleries and ornaments 
In Bengal, for instance, there are two small 
n earning their livelihood for 


of working of gol 
by the goldsmiths. 
classes of people who have bee 
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a long time by recovering gold from the refuse and waste 
liquors of goldsmiths' shops. These are known by the names 
of neharwala and jamakwala. 


It is a common practice in every goldsmith's shop in India 
that the daily sweepings and other refuse of the rooms are never 
thrown away, but stored up carefully in one place. The heap 
of rubbish and dust, thus accumulated from day to day, are 
finally sold to neharwalas (from nehar, which means sweepings). 
The heap of rejected earthen crucibles, employed for melting 
gold, is also sold to them. Sometimes the soot hanging from 
the ceiling and walls is also purchased. Even the dust collecte4 
by shaking the workmen's mats, as well as the sweepings 
obtained from the space underneath, are sold to the neharwalas. 


The heap of dust and the refuse matters are ground fine by 
the neharwalas. The crushed materials are soaked in water 
in a big earthen pot for several days. They are then agitated 
with a large amount of water, when the lighter earthy materials 
float and remain in suspension, whereas the heavy metallic 
particles settle at the bottom, The supernatant water with its 
earthy suspension is then allowed to run out. The process is 
repeated till the solid matter is reduced to a small bulk. The 
residue is then dried up either in the sun or on fire. The dried 
remnants of several washings are mixed together, and the 
mixture is washed once again. ‘The metals present in the 
washed mixture generally include iron, which is removed by 
picking out with fine pincers. In later days, the use of magnet 
for the purpose has come into vogue. The mixture is then 
melted in a large crucible. "The earthy matter sticks to the 
sides of the crucible, while the metallic portion melts and falls 
to the bottom. A button of gold, silver, copper and zinc is thus 
obtained. Gold is then extracted in a pure state from this 
alloy. For this purpose, the alloy is beaten into thin leaves. 
Each leaf is then covered with a thin layer of a paste of brick 
dust and common salt. The leaves are finally arranged one 
above another and exposed to the heat of a fire. After a certain 
number of days, depending on the nature of the alloy and the 
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temperature of the fire, the gold is found to be very nearly 
pure. This method has in the later ages been entirely super- 
seded by the far easier and more economical process of treating 
the alloy with strong nitric acid. For this operation, how- 
ever, the alloy must be reduced to a fine state of division. 
This is effected rather ingeniously by melting the alloy and then 
suddenly dropping the molten metal into water. By this 
means the metal is at once reduced to a fine powder. 


It has already been stated that a considerable amount 
of gold is lost during the processes of cleaning and colouring 
the ornaments. The waste liquor after these treatments, known 
as jamak, is sold to the jamakwalas. Gold is recovered from 
the jamak by the jamakwalas by a process, briefly described 
below. The waste liquor or jamak is boiled in an earthen 
vesselto reduce the volume. When practically the whole amount 
of water has been evaporated off, the viscous mass is removed to 
an open earthen vessel. This is then mixed thoroughly with 
a small quantity of borax and a large quantity of a subs- 
tance, known as foonoor (a mixture of partially oxidized lead, 
copper and zinc with traces of silver and iron) The mixture is 
made into balls of about 2-3 inches in diameter with the 
addition of sufficient cow-dung. The balls are then dried 
perfectly in the sun, or over fire. Poonoor is a by-product, 
obtained during the purification of silver when alloyed with 
copper and other metals. For this purpose, the alloy of silver is 
mixed up with a large quantity of lead, and the mixture is 
melted on a small hearth; air is then blown over the molten 
mass, when the pure silver separates and collects at the 
bottom. The partially oxidized lead, together with impuri- 
ties originally present in the silver, constitutes what is known 
as poonoor. This operation for the purification of silver 
resembles practically that of cupellation. 


The balls containing the waste gold, as prepared above, 
are placed in a small hearth, the interior of which is covered with 
a layer of slaked lime about half an inch thick. The hearth is 
made by scooping out on the earth in an open place a hollow of 


29 


224 CHEMISTRY IN PRACTICAL ARTS 


the shape of a hemisphere about a foot in diameter. A powerful 
charcoal fire is produced over the balls in the hearth, which 
is aided by blowing air with two or three large pairs of bellows. 
A large metallic mass ultimately collects at the bottom of 
the hearth, consisting mainly of lead. As the blowing is 
continued, lead is oxidized to litharge and gradually blown 
off. As the whole of the lead has passed off in this way, 
a mixture of gold, silver and copper remains behind. 


The jamak or the waste liquor was found on analysis 
by P. C. Ray to contain bases like silver, copper, zinc, gold, 
aluminium, potassium and sodium ; while amongst the acids 
present, nitric, hydrochloric and sulphuric were recognized in 
large quantities. Traces of free chlorine could also be found in 
some of the solution, while perceptible amounts of iron were 
found in almost all. A microscopic examination of the material 
revealed octahedral crystals of alum, rhombic prisms of nitre, and 
the cubic crystals of common salt. Besides these, there were 
observed small numbers of long, transparent needles of the 
crystals of NaAuC1,.2H,O. Fine particles of free gold were 
also detected. 
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CHAPTER II 


GUNPOWDER, SALTPETRE, THE MINERAI, ACIDS, 
ALUM, ETC. 


That the knowledge of the art of manufacturing gun- 
powder was known to Indians in the 16th century A.D., seemsto 
be supported by the several recipes given in the Sukraniti or the 
“Elements of Polity' of Sukracharya. The translation of relevant 
verses is given below: 

“Take five palas of saltpetre, one pala of sulphur and 
one pala of charcoal, prepared from the wood of Calotropis 
gigantea and Euphorbia nerrifolia by destructive distillation ; 
powder them and mix them intimately, and macerate them in the 
juice of the above-named plants and of garlic; afterwards 
dry the mixture in the sun, and pulverise it to the fineness 
ofsugar. Gunpowder (lit. fire-powder) is thus obtained." 

Р 201-202 

"If the fire-powder is to be used for a gun, six or four 
palas of saltpetre are to be taken, the proportion of charcoal and 
sulphur remaining the same as before.” 203 

“For a gun with a light barrel, balls of iron or of other 
metals are to be used." 204 

“The guns made of iron or other metalsare to be constantly 
kept clean and bright by the skilful artillery men". 205 

"By varying the proportion of the ingredients, viz., 
charcoal, sulphur, saltpetre, realgar, orpiment, calx of lead, 
asafoetida, iron powder, camphor, lac, indigo and the resin 
of Shorea robusta, different kinds of fires are devised by the 
pyrotechnists, giving forth flashes of starlight.” 206-208 

From the circumstantial details given in the verses quoted 
above in translation, especially from the method of preparing 
the charcoal, one is naturally led to suspect that the lines 
relating to gunpowder are later interpolations. This is 
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supported by the fact that in the Polity of Kamandaki, an 
ancient work of undoubted authenticity (500-700 A.D.)*, there 
occurs no reference whatever to fire-arms, nor is there any in 
the Agnipurana (c. 9th century A.D.) in which the subject of 
training in the use of arms and armours takes up four chapters, 
archery forming the leading element}. 


The more rational conclusion would be that the Sukraniti 
isa patch work in which the portions cited above were added 
sometime after the introduction of gunpowder in Indian 
warfare during the Moslem period. 


In Sanskrit literature we often find many references’ to 
agneyastra or fire-arms. These fire missiles were probably 
of the same category as the “Greek-fire”, i.e. arrows or darts 
tipped with oiled flax, resin, sulphur, realgar, naphtha or other 
bituminous substances discharged from bows, sometimes 
elaborate machine being devised to hurl the weapons with more 
deadly effect. 


In the history of the Vijayanagar kings we find reference 
to pyrotechny by Abdur Razzag, the ambassador from the court 
of Sultan Sheh Rukh, who stayed in Vijayanagar in 1443 
during the reign of Devaraja II (cf. P. K. Gode's article on the 
Use of guns and gunpowder in India, etc. ). 


Gode (loc. cit.) has also drawn attention to many other 
references on the subject. It is reported that mines were used 
at the siege of Belgaum in the Deccan by Mahmud Gawan. 


Gunpowder, however, came into general use since the 
time of Babar. 


In his book on the Ancient Monuments of Kashmir, 
R. Kak refers to the introduction of fire-arms in Kashmir 
in 1466. The same author mentions of a Persian treatise 
on fireworks by a ruler of Kashmir, Zain-ul-Abidin (1421-1472). 


* A.B. Keith i— History of Sanskrit Literature, 1948, p. 463. 
T S.K, De 1— History of Sanskrit Poetics, 1923, p, 104. 
tt A.B. Keith, loc, cit, 
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In a publication on The History of Fireworks in India 
(between 1400-1900 A.D.) Gode has quoted formulae for the 
manufacture of specific fireworks from a Sanskrit work called the 
Kautukachintamani by Gajapati Prataparudradeva of Orissa, 
a royal author, who flourished in 1497-1539 A.D. From the 
manuscript of this work, as was available in the Government 
Manuscripts Library at the Bhandarkar Oriental Research Insti- 
tute at Poona, Gode has noted down the following mate- 
tials used in the manufacture of fireworks, as found in the 
Sanskrit verses: 


* Sulphur (gandhaka), saltpetre (yavakshara), charcoal 
(angara), steel and iron powder (tikshna loha churna and 
loha churna), copper carbonate (jangala), yellow orpiment 
(talakam or harital), ochre (gairika), wood of ‘khadire’ tree 
(khadiram daru), hollow bamboo piece (nalaka), wick 
(bartika), five salts (pancha kshara), lodestone (akhupashan), pulp 
of castor seeds (aranda тајја), mercury (sutam), rice paste 
(annapista), tin or lead (naga), charcoal from tke ‘arka’ wood 
(arkangara), cow's urine (gomutra), cinnabar (vermilion). 


lt may be assumed as suggested by Gode (loc. cit) that some 
of the recipes for fireworks in India might have been 
brought from China and then modified by the substitution 
of Indian ingredients for the Chinese materials. For, fire- 
works, fire-arms, and military pyrotechnies were developed in 
China much earlier than in any other country. Тһе Chinese had 
real fire-arms in the 13th century A.D., and they achieved con- 
siderable skill in manufacturing fireworks. Preparation of 
explosive powder, containing sulphur, charcoal, saltpetre, paper, 
oil, etc, for military purpose, was known to them as early 
as 1000 A. D.” 


A description of fireworks and guns also occurs in another 
Sanskrit work, called Akasabhairava Kalpa; found in the form of 


* L. Davis and J. R. Ware, Early Chinese Military Pyroteehnics. 
Journal of Chemical Education, 24, 1947. 522 
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a manuscript in the Tanjore Manuscript Library. (cf. Gode, 
loc. cit.)* ^ "This treatise, according to Gode, obviously belongs 
to a period later than 1400 A.D. 


Gode (loc. cit) has further referred to the description 
of a display of fireworks in a marriage procession in a 
Marathi poem Rukmini Svayamvara, composed in 1570 A.D. by 
the saint Ekanatha. Varieties of rockets and other fireworks are 
described in the poem. 


From the description given of fireworks in India by 
Verthema and Barbosa in their Travels (1502-1518 A.D: ), 
Gode concludes that fireworks were manufactured in India 
on a large scale at a time near about 1500 A.D. for use 
during marriage ceremonies and other festive occasions. 


Among the varieties of fireworks, still in use in India 
mention may be made of the cracker in different forms, known as 
gola, patka, vengagvedi, koroo, adirvedi, etc. Chinese fire-mix- 
ture, used in India and burnt in earthenware pots, is known as 
tubri. Other fireworks used in India are anar, phuljhuri, burusti, 
chandrajyoti or mehtab. Rockets are known as hawai or abusa- 
vanani and called bana in the Sanskrit works. 


Saltpetre 


Sauvarchala stands for saltpetre in Rasarnava and Suk- 
raniti. It occurs extensively in Bengal and in upper India 
as an efflorescence on the soil. 


Saltpetre has been in use in India from a very early 
time as the basis of rocket and other fireworks. In the 
Dasakumaracharita by Dandi (circa 6th century A.D.) mention 
is made of yogavartika (magic wick) and yogachurna (magic 
powder ), of which saltpetre was probably the basis. The 


* See Gode’s paper оп Akasabhairava Kalpa, Karnatak Historical 
Review, 1939. 
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earliest account of the manufacture of saltpetre on a com- 
mercial scale in India, that has come to our notice, occurs 
in a work entitled, The Travels of John Albert de Mandelso from 
Persia into the East Indies, London, 1669. It describes the 
process as follows : 

“Most of the saltpetre, which is sold in Guzuratta, comes 
from Ajmer, sixty leagues from Agra, and they get it out of land 
that hath lain long fallow. The blackest and fattest ground 
yields most of it, though other lands afford some, and it 
is made thus: they make certain trenches which they fill 
with their saltpetrous earth, and let into them small rivulets, as 
much as will serve for its soaking, which may be the more effec- 
tually done, they make use of their feet, treading it till it 
becomes a brooth (broth). When the water has drawn out all the 
saltpetre which was in the earth, they take the clearest part of it, 
and dispose it into another trench, where it grows thick, and 
then they boil it like salt, continually scumming it, and then 
they put into earthen pots, wherein the remainder of the dregs 
goes to the bottom ; and when the water begins to thicken, they 
take it out of these pots, to set it adrying in the sun, where 
it grows hard, and is reduced into that form wherein it is 
brought into Europe." pp. 66-67. 


Mineral Acids 


The distillation of alum is referred to in Rasarnava, and of 
green vitriol in Rasaratnasamuchchaya. We have, however, 
no evidence that the acid thus derived was ever used as a solvent. 
At the same time, it might be pointed out that Rasarnava aud si- 
milar other works lay stress upon vida, in which aqua regia may 
be said to be potentially present, and which is fitly described 
as capable of killing all the metals. 

The preparation of mineral acids is incidentally des- 
cribed in several exclusively medical works, composed probably 
in the l6th and the 17th centuries; e.g. in Rasakaumudi 
by Madhava, Rasaratnapradipa and Bhaishajyaratnavali by 
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Govindadasa, etc ...... In the last work under the heading of 
mahadravakarasa, directions are given for distilling a mix- 
ture of, among other things, alum, green vitriol, sal-ammoniac, 
saltpetre and borax in a glass retort. In this way a dilute 
solution of nitro-muriatic acid is obtained, which is prescribed in 
the derangement of liver and spleen. "There isa similar recipe 
in which, in addition to the above ingredients, rock-salt and 
sea-salt are used, thus yielding what is called samkhadravaka 
(lit. solvent for conch-shell ). 


The term dravaka (solvent) seems to have been ex- 
pressly coined to do duty for the mineral acids. We have 
seen all along that in the older works dravaka was uscd 
invariably in the sense of solvent or flux, but never in the sense 
of a mineral acid, the knowledge of which seems to have 
spread both in the east and the west almost simultaneously. 
The regular application of the mineral acids to technical 
operations dates from the time of Emperor Akbar or perhaps 
a little earlier. Thus in the Ayeen Akbari under the *Method of 
Refining Silver" mention is made of the use of rasi ( aqua 
fortis). It is not easy to make out how much of the processes 
of the assay of gold and silver, as described in the Ayeen, 
is of earlier origin. 


Alum and Green Vitriol 


Alum, with green Vitriol, is distinctly referred to in 
the Susruta under the names of saurashtraja (lit. begot of 
Saurashtra—Surat) and kasisa respectively. From the an- 
cient times the earth of Surat has been known to yield this 
mineral (alum). The following synonyms of alum, kamkshi, 
tuvari and saurashtraja, are found in Amarkosha (600 A.D. ). 
Rasaratnasamuchchaya also gives the same synonyms, 


As we find from Ball's Economic Geology of India, the old 
indigenous process for the manufacture of alum survived even to 
the end of the 19th century A.D.: “Alum is principally used as 
а mordant in dyeing, but as a drug its employment is extensive 
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in India. In two localities in Rajputana alum shales occur in 
quantities, from which alum was prepared. A small quantity 
was manufactured from slates obtained in the district of 
Sahabad in Bihar. Copperas or iron sulphate also occurs in 
the same region." 


In connection with the copper mines at Rajputana, Khetri 
and Singhana, considerable quantities of blue vitriol, copperas 
and alum were used to be manufactured till the end of the 19th 
century. It is stated that in 1864 A.D. there were twenty of 
these factories at Khetri and about double the number at 
Singhana. “The process of manufacture consisted in the 
lixiviation of the broken shales from the mine with water in 
a series of earthen gharas (vessels), arranged on ledges prepared 
for the purpose on the heaps of refuse. The shales were mixed 
with the crusts derived from the previous lixiviation (Fig. 39). 
Each charge of shale was subjected to the action of three 
changes of water; and the water itself was changed from one 
ghara to another, till it had taken up sulphates from seven 
different steepings. It was then of a thick dirty-bluish colour 
and taken to the boiling house, where it was boiled in earthen 
gharas; when sufficiently concentrated, it was left to cool ; and 
thin sticks being introduced, the blue vitriol crystallized on them. 
"The mother liquor was then poured off and again boiled, and 
on the addition of saltpetre, the alum crystallized at the bottom 
of the vessel. The residual sulphates still in solution were 
allowed to crystallize out by exposing the mixture to the sun.” 


The manufacture of alum in Cutch from a pyritous dark- 
grey or black shale in large quantities had also been in vogue 
for a long time. Itis stated that before 1818 the exports of alum 
from this source amounted in some years to several thousand 
tons, These mainly went to Guzerat and Bombay to be 
employed in dyeing. Тһе process has been described as, 
follows : 


“The shale is excavated from pits and is exposed for four 
months, a slow combustion taking place owing to the decompo- 
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sition of the pyrites. It is then spread in squares resembling 
salt pans and sprinkled with water. After about twelve days it 
consolidates into efflorescing mamillated crystalline plates or 
crusts, called phithari-ka-bij or seed of alum. These crusts are 
boiled in large iron vessels (luted inside with lime), together with 
saltpetre (or other potash salt), in the proportion of 15 of alum 
seed to 6 of the latter; when it has settled, the liquor is placed 
in small earthen vessels, somewhat the shape of flower-pots, and 
crystallization takes place in three days. Тһе crystals are again 
boiled one or more times to concentrate the solution, which 
is finally ladled into large thin bladder-shaped earthen mutkas 
or gharas with small mouth ; these are sunk into the ground to 
prevent their breaking, and in five days the alum is, found 
crystallized in masses. The vessels are then broken, and the 
alum is stored. 


“Alum is also manufactured from the water of a hot 
spring north of Mhurr in Cutch. The impure saltpetre, required 
for making alum, is obtained by lixiviation of village refuse."— 
Ball's Economic Geology of India, pp. 431-33. 


Iron Sulphate 


“The green vitriol or copperas of commerce, which is 
known to the natives as kahi and hara kasis, is produced 
principally from the so-colled alum shales, from which alum 
is prepared. As is the case also with alum, copperas is found 
sometimes as a natural exudation upon alum shales and other 
rocks, which include iron pyrites. 


“This native copperas goes by several different names 
in India, according to the nature of the other substances with 
which it is combined. 


“In the year 1833, Mr. J. Stevenson published an analysis 
of native sulphate of iron obtained from Bihar, which was used 
at that time by the native dyers of Patna. 
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Analytical results :— 


Iron sulphate ......... 39.0 per cent. 
Iron oxide .36.0 ,, 
Magnesia .28.0 ,, 

Eossc ТИМ OS 2,05 


— Ball, loc. cit., p. 419. 
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CHAPTER Ш 
PAPER, INK, SOAP, COSMETICS, ETC. 


The art of paper-making was possibly introduced into India 
from Nepal at or about 1000 A.D. It attained а high degree of 
technical excellence in Nepal in those early days. It was 
from China that paper came to Nepal. ‘The industry flourished 
in China much earlier and entered Nepal between the 7th 
and 9th centuries A.D., when the Chinese influences impressed 
themselves deeply on Nepalese culture and civilization. Nepal 
paper once commanded a very extensive market, and was 
exported southwards to Hindusthan and northwards to Sokya- 
gumba, Digarchi and other places in Bhote. It was used 
all over Kumayun and was sold at Patna, Saran, Jankipur, 
Darbhanga, Purnea, Gorakhpur, Balarampur and Tandab in 
Oudh. 


The view that the art of paper-making was brought 
to India by the Moguls is no longer acceptable. No direct con- 
nection can be traced between the Nepal paper-making and the 
Mogulcourt. The process followed in N epal differs considerably 
from those practised in Kashmir and the Punjab under the 
imperial patronage. 


Mahaun, the Chinese interpreter, who visited Bengal in 
A.D. 1406, stated that the people of Bengal manufactured 
paper from the bark of a tree, and that the paper was smooth and 
glossy like a deer’s skin. 


During the Mogul and the Peshwa period the industry 
flourished throughout the whole country, mostly in the Punjab. 
It is said that Sialkot produced paper worth 9 lacs of rupees in 
Jehangir’s time, Paper was produced at Multan, Rawlpindi, 
Jalalpur, Delhi, Lahore, etc. ... The materials employed were old 
clothes, old tents, the bark of certain shrubs and trees, etc. 
These materials were beaten 


У With a wooden hammer or dhenki, 
after having been well-washed and soaked in water for several 


ISS TS Snir 


E Q7 


PAPER, INK, SOAP, COSMETICS, ETC. 4 235 


days. The pulp was mixed with a little water in a lime-lined 
(chunamed) reservoir, where the beating operation was also 
carried out. The workmen dip their moulds into the reservoir, 
and the mixture, when lifted out, instantly becomes paper. 
This is then removed, and each sheet is drawn through a 
second reservoir of water and then hung up to dry. A quality 
of gum arabic was dissolved in the water into which the 
beaten pulp was put; the water in the second reservoir, 
through which the sheets were drawn, also contained that 
gum in the form of a mucilage, as well as some alum 
dissolved in it. The moulds or forms of the workmen are 
generally made of bamboo. The gum (gum arabic) is obtained 
as an exudation from a tree, known commonly as the babool tree.» 


Soap 


Soap was possibly introduced into India by the Moham- 
medans, though the Hindus had made use before of alkaline 
lyes for a long time, obtained from the ashes of plants. They 
had also a substitute for soap in several berries, The crude 
soaps were made in the beginning from sarjikakshara ( {топа or 
natron ), common salt, sesamum oil and goat’s suet. 


Ink 


Ink was used to be prepared in early days in India, both 
in the solid and in the liquid form, from lampblack collected 
by burning linseed oil in an earthen lamp. This was mixed 
with the gum of Vachelia farnesiana and a little water, and then 
rubbed in an iron mortar with a wooden pestle for several hours. 
This paste was afterwards treated with an infusion of gall- 
nut in water, and the whole mass was ground again in the 
same iron mortar for a few hours. The pasty mass was finally 


* References :—P. K. Gode—Studies in the Regional History of Paper 
Industry; Migration of Paper from China to India. 
K. B. Joshi— Paper-Making ; All India Village Industries 
Association, Maganwadi, Wardha, 1944, 
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dried in the sun to admit of its being made into lumps. The 
lumps again were further dried by sun's heat. 


Rasaratnakara of Nityanathasiddha, an alchemical treatise 
of the thirteenth century, gives the following recipe of ink for 
writing on palm-leaves and birch-bark. 

The following ingredients are necessary for making 
indelible black ink : 

(1) Thethree myrobalans, 

(2) Eclipta alba, 

(8) yellow berberis, 

(4) Semicarpus anacardium —marking nut, 

(B) oleander, Nerium odorum, 

(6) bob—a variety of gum, 

(7) kajjal or lampblack, 

(8) copper vessel. 

The indelible character of the ink is obviously due to the 


use of marking nut, which, as is well known, is used by the 
washermen in India for marking clothes.* 


Cosmetics and Perfumery 


The use of cosmetics and perfumes, and the knowledge 
of their preparation were known in ancient and medieval India. 
P. K. Gode, in his article on Indian Science of Cosmetics and 
Perfumery, refers to two Sanskrit treatises on the subject, 
believed to be composed sometime between A.D. 1000-1200. 
These, as their contents indicate, were based on earlier texts, 
some of which are partly extant, and were composed between 
A.D. 500-1000. The two treatises recovered by him are: 
(1) ‘Gandhasara’ by Gangadhara and (2) ‘Gandhavada’ by 
an anonymous author, with a commentary in Marathi. 


* Cf. P. К. Gode's article on the History of Ink Manufacture in Ancient 
India, Pracyavani, Vol ШІ, 4, 1946 р. 10-11, 
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In one of the chapters in Gandhasara by Gangadhara, 
the author describes how to examine and use the several 
aromatic ingredients for the preparation of cosmetics and 
perfumes. His classification of the aromatic ingredients in 
different vargas or classes is quite scientific, and deserves parti- 
cular mention here. The aromatic ingredients are classified as : 


(1) Leaves —holy basil leaves, etc. 

(2 Flowers —saffron, champaka, clove, etc. 

(8 Fruits — pepper, nutmeg, cardamum, etc. 

(4) Barks —bark of camphor tree, bark of clove tree, 
etc. 

(5 Woods —sandal wood, fir wood, etc. 

(6) Roots  —nut-grass (Cyperus rotandus), vala 
(Pavonia odorata), etc. 

(7 Exudations from plants—camphor, etc. 

(8 Organic products—musk, lac, etc. 


The treatise Gandhasara by Gangadhara contains three 
chapters. Chapter I explains the technical processes and 
terminology of the science of scents and perfumes. Chapter II 
gives recipes for the preparations of different perfumed products, 
such as perfumed waters, oils, sticks, powders, incense, etc. 
Chapter III gives a classified glossary of aromatic ingre- 
dients to be used for the preparation of cosmetics and 
perfumes. Some of the technical processes, given in this treatise 
for the preparation of cosmetics and perfumes, have been quoted 
by Gode in his paper. These are six in number, viz. : 


(1) Bhavana —infusing or saturating powders with fluid. 

(2) Pacana —ripening, or decoction of materials after 
they have passed through previous pro- 
cess of bhavana. 

(3) Bodha —strengthening the scent of a perfume 
with the help of aromatic ingredients, 
serving as intensifying agents, 
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(4) Vedha --this seems to represent a further develop- 
ment of bodha or intensification process. 

(5) Dhupana —fumigating with aromatic vapours of 
incense, etc. 


(6) Vasana ^ —Ppreparing scents with perfumes of flowers. 
The processes described are quite systematic, and appear to 


be based more or less on a knowledge of physico-chemical 
principles. 


CONCLUSION 
DECLINE OF SCIENTIFIC SPIRIT IN INDIA 


In ancient India the useful arts and sciences, as distingui- 
shed from mere handicrafts, were cultivated by the higher 
classes. In the White Yajurveda and in the Taittiriya Brahmana, 
we meet with the names of various professions which throw 
light on the state of society of that period; unfortunately 
а knowledge of these perished with the institution of the 
caste system in its most rigid form. Among the sixty four 
kalas, or arts and sciences, which are enumerated in the old 
work of Vatsayana, called Kamasutra ( circa 5th century A.D. ), 
occur the names of the following’: А 

Subarnapariksha—the examination and valuation of gold 
and gems. 

Dhatuvada—chemistry and metallurgy. , 

Maniragakarajnanam—knowledge of the colouring of 
gems and jewels, as also of mines and queries. 

In the Sukranitisara or the ‘Elements of Polity’ by 
Sukracharya, we also read an account of the various kalas, e.g. : 

1. The art of piercing and incinerating the stones and 
the metals is known as a kala. 

2. A knowledge of the combinations of the metals and 
the herbs or plants is also regarded as a kala. 

3. The art of alloying and separating the metals is 
also known as a kala. A 

4. The art of extracting alkali is likewise counted as 
a kala. 

In the science of Ayurveda there are altogether ten 
kalas. 

We also find that among the companions of the poet 
Vana (7th century A.D.) were ап assayer and a metallurgist, 
Such terms as lohavid and dhatuvid, which occur repeatedly 
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in Sanskrit literature, show that the metallurgists were held 
in high regard, and the specialized knowledge was in great 
demand. 

The art of dyeing was carried almost to perfection, the 
fast colours resembling the Tyrean purple. 


In the Vedic age the rishis or priests did not form an 
exclusive caste of their own, but followed different professions 
according to their convenience or natural tastes. But all this 
was changed when the Brahmins reasserted their supremacy 
on the decline or the expulsion of Buddhism. 


"The caste system was established de novo in a more 
rigid form. The drift of Manu and of the later Puranas is 
in the direction of glorifying the priestly class, which set up 
most arrogant and outrageous, pretensions. According to the 
Susruta, the dissection of dead bodies is a sine qua non to the 
student of surgery, and this high authority lays particular 
stress on knowledge gained from experiments and observations. 
But Manu would have none of it. The very touch of a corpse, 
according to Manu, is enough to bring contamination to the 
sacred person of a Brahmin. Thus we find that shortly after the 
time of Vagbhata, the handling of a lancet was discouraged, 
and anatomy and surgery fell into disuse and became to all 
intents and purposes lost sciences to the Hindus. It was 
considered equally undignified to sweat away at the forge like 
a Cyclops. Hence, the cultivation of the kalas by the more 
refined classes of the society, of which we get a vivid picture in 
the ancient Sanskrit literature, has survived only in traditions 
since a very long time past. 


The arts thus being relegated to the low castes, and the 
professions made hereditary, a certain degree of fineness, 
delicacy and deftness in manipulation was no doubt secured, 
but this was accomplished at a terrible cost. The intellectual 
portion of the community being thus withdrawn from active 
participation iu the arts, the how and why of phenomenon— 
the co-ordination of cause and effect —were lost sight of. The 
spirit of enquiry gradually died out among a nation, naturally 
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prone to speculation and metaphysical subtleties, and India for 
once bade adieu to experimental and inductive sciences. Her 
soil was rendered morally unfit for the birth of a Boyle, à 
Descartes; or a Newton, and her very name was all ; but 
expunged from the map of the scientific world for a time. ~: 


In “this “land of intellectual torpor and stagnatiori, the 
artisan classes, left very much to themselves and guided solely 
by their mother wit and sound.common sense, which is their 
heritage in this world, kept up the old traditions. In their own 
way they have displayed marvellous skill in damescening, 
making ornamental designs on metels, carving on ivory, enamel- 
ling, weaving, dyeing, lace-making, goldsmith's and jeweller's 
works, etc. But the zeal for the pursuit of truth disappeared, 
and the study of chemistry as a science suffered a serious 
set-back, 


As a matter of fact, science in India proceeded in a 
wrong way with the pursuit of alchemy and occultism, and, 
in consequence, came to stagnation and decay in the late 
Middle Ages. For, the same mechanism, it may reasonably 
be assumed, possibly works in the evolution of human mind, 
revealed by its civilization and culture, as in the organic 
evolution, proceeding through the combination of adaptation, 
natural selection and mutation. Тһе last named gives а 
new and fruitful turn to the course of evolution, when it 
runs into a blind alley, leading either to an extinction or 
arrest. In the case of mental evolution there is, however, 
one difference; while in organic evolution the organism it- 
self has no control over the mechanism, acting merely as an 
instrument, in the case of mental evolution, on the other 
hand, the mind takes an active part in the process, either 
co-operating with, or acting in antagonism to, the evolutionary 
urge or force. Hence, the phenomenon of mutation assumes a 
greater significance in this case. In the mental sphere these 
mutants arise from the birth of geniuses, saints and seers, 
who contribute to the progress of human civilization. The 
condition of science in Europe also was no better in this 
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period (Middle Ages) than what prevailed in India. But the 
birth of Copernicus, Galileo, Newton, Boyle, Lavoisier and 
Dalton gave entirely a new turn to its course. Their ideas and 
thoughts imparted a fresh impetus to it. These could not, 
however, penetrate India until the advent and consolidation 
of the British rule towards the middle of the 19th century. 


APPENDIX 


THE PHYSICOCHEMICAL THEORIES OF THE 
ANCIENT HINDUS 


( By B. N. Seal ) 


[ Abridged from Seal's paper in P. C. Ray's History of 
Hindu Chemistry, Vol. II. ] 

° 
l propose in this section to give a synoptic view of • 
the physical and chemical theories of the ancient Hindus. 
A chronological survey, even if the materials for it were 
available, would be here of little account. The origins of 
Hindu natural philosophy in the speculations of the Brahmanas 
and the Upanishads, or in the mythology of the Puranas, 
however interesting from the standpoint of Kultur-geschichte, 
do not come within the scope of the present exposition, which 
relates to the result of systematic thought as directed to the 
phenomena and processes of Nature. I have, therefore, confined 
to an account of natural philosophy as expouuded in the 
principal systems of Hindu thought. The Samkhya-Patanjala 
system accounts for the Universe on principles of cosmic 
evolution, the Vaiseshika-Nyaya lays down the methodology of 
science, and elaborates the concepts of mechanics, physics and 
chemistry. The Vedanta, the Purva-Mimamisa, and, in a less 
degree, the Bauddha, the Jaina, and the Charvaka systems 
make incidental contributions on points of special interest ; 
but their main value in this regard is critical and negative. 
The principal authorities followed in this account,—the Vyasa 
Bhashya on Patanjali’s Sutras, the Samhita of Charaka, the 
Bhashya of Prasastapada, the Varttika of Uddyotakara, and the 
Vrihat Samhita of Varahamihira,—all centre round the Hindu 
Renaissance, the beginnings of the anti-Buddhist reaction, 
in the fourth, fifth and the sixth centuries of the Christian era. 
Whenever I have made use of later authors, e.g. Kumarila, 
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Sankara, Sridhara, Vachaspati, Udayana, Bhaskara, Jayanta, 
Varvara, Raghunatha, Vijnanabhikshu, ete., I have taken care 
to see (except where the opposite is expressly mentioned) that no 
idea is surreptitiously introduced, which is not explicitly contain- 


ed in the earlier authors. 


The Samkhya-Patanjala System 


This system possesses au unique interest in the history of 
thought as embodying the earliest clear and comprehensive 
account of the process of cosmic evolution, viewed not” as 
a mere metaphysical speculation, but as a scientific principle, 


tion of energy. 
PRAKRITI—THE ULTIMATE GROUND 


The manifested world is traced in the Samkhya to an 
unmanifested ground, Prakriti, which is conceived as formless 
and undifferentiated, limitless and ubiquitous, indestructible 
and undecaying, ungrounded and uncontrolled, without begin- 
ning and without end. But the unity of Prakriti is mere 
abstraction; it is in reality an undifferentiated manifold, and 
indeterminate infinite continuum of infinitesimal Reals. These 
Reals, termed gunas, may by another abstraction be classed 
under three heads: (1) sattva, the Essence, which manifests it- 
self in a phenomenon, and which is characterised by this 
tendency-to manifestation; in otherwords, which serves as 
the medium for the reflection of Intelligence; (2) rajas, 
Energy, that which is efficient in a phenomenon, and is 
characterised by a tendency to do work, or overcome resistance ; 
апа (3) tamas, mass or inertia, which counteracts the tendency 
of rajas to do work, and of sattva to conscious manifestation: 

- "phe ultimate factors of the universe, then, are: 
(1) Essence or Intelligence-stuff, (2) Energy, and (3) Matter, 
characterised by mass or inertia. 
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These gunas are conceived to be Reals, substantive enti- 
ties, —not, however, as self-subsistent or independent entities 
(Pradhan ),—but as interdependent moments in every Real 
or substantive Existence. 


Even Energy is substantive in this sense. The infini- 
tesimals of Energy do not possess inertia or gravity, and are not 
therefore material, but they possess quantum and extensity 
( pariman—parichchhinnattva ). 

The very nature of Energy is to do work, to overcome 
resistance, to produce motion. All Energy is, therefore, ulti- 
mately kinetic. Even potential Energy ( anutbhutabritti sakti, 
Energy whose action is unmanifested) is only the Energy of 
motion in imperceptible forms. 


THE ORIGINAL CONSTITUENTS AND THEIR INTERACTION 


Every phenomenon, it has been expressed, consists of 
a three-fold arche, intelligible Essence, Energy and Mass. In 
intimate union these enter into things as essential constitutive 
factors. The Essence of a thing (sattva) is that by which 
it manifests itself to intelligence, and nothing exists with- 
out: such manifestation in the universe of consciousness. But 
the Essence is only опе of these moments. It does not-possess 
mass or gravity, it neither offers resistance, nor does work. 
Next there is the element of tamas, mass, inertia, matter- 
stuff; which offers resistance to motion, as well as to conscious 
reflection. 

But the intelligence-stuff and matter-stuff cannot do any 
work, and are devoid of productive activity in themselves. All 
work comes from rajas, the principle of Energy, which over- 
comes the resistance of matter, and supplies even Intelligence 
with the Energy which it requires for its own work. of 
conscious regulation and adaptation. 

The gunas are always uniting, separating, uniting again. 
Everything in the world results from their peculiar arrange- 
ment and combination. Varying quantities of Essence, Energy 
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and Mass, in varied groupings, act on one another, and through 
their mutual interaction and interdependence evolve from the 
indefinite or qualitatively indeterminate to the definite or 
qualitatively determinate. But though co-operating to produce 
the world of effects, these diverse moments with diverse 
tendencies never coalesce. Inthe phenomenal product whatever 
Energy there is, is due to the element of rajas, and тајав 
alone; all matter, resistance, stability is due to amas: and all 
conscious manifestation to sativa. 


The nature of the interaction is peculiar. In order that 
there may be evolution with transformation of Energy, there 
must be a disturbance of equilibrium, a preponderance of either 
Energy or Mass-resistance or Essence over the other moments. 
The particular guna, which happens to be predominant in 
any phenomenon, becomes manifest in that phenomenon, and 
the othefs become latent, though their presence is inferred by 
their effect. For example, in any material System at rest, 
the Mass is patent, the Energy latent, and the conscious 
manifestation sub-latent. Ina moving body the rajas, Energy, 
is predominant (kinetic), while the Mass, or rather the Resistance 
it offers, is overcome. In the volitional consciousness accom- 
panied with Inovement, the transformation of Energy (or work 
done by rajas) goes hand in hand with the predominance 
of the conscious mauifestation, while the matter-stuff or Mass, 
though latent, is to be iuferred from the resistance overcome. 


THE STARTING Рот 


the Reals. “The tendencies to conscious manifestation, as well 
as the powers of doing work, are exactly counterbalanced by the 
resistance of the inertia or Mass. The process of cosmic 
evolution (farinam) is under arrest, 


| 
7 
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BEGINNING OF EVOLUTION 


The transcendental (non-mechanical) influence of the 
Purusha (the Absolute) puts an end to the arrest, and initiates 
the process of creation. Evolution begins with the disturbance 
of the original equilibrium. How this is mechanically brought 
about is not very clear. A modern expounder of the Samkhya 
supposes that the particles of the sattva, rajas, and tamas 
possess a natural affinity for other particles of their own class, 
and that when the transcendental influence of the Purusha 
ends the state of arrest, the affinity comes into play, breaks 
up the uniform diffusion, and leads to unequal aggregation, and 
therefore, to the relative preponderance of one or more of 
the three gunas over the others. ‘Thus commences formative 
combination among the Reals, and consequent productive 


activity. 


FORMATION OF WHOLES OR SYSTEMS—COLLOCATION 
OF REALS 


Creative transformation accompanied with evolution of 
motion (parispanda) and work (kriya) done by Energy cannot 
take place without a peculiar collocation of the Reals (gunas). 
T'o form wholes or systems (samudaya) it is essential that one 
guna should for the moment be preponderant, and the others 
co-operant. And this cannot be without an unequal aggrega- 
tion which overthrows the original equilibrium,—in other 
words, without unequal forces or stresses coming into play 
in different parts of the system. 


THE FORMULA OF EVOLUTION 
Differentiation in Integration.—Evolution (farinam) in 
its formal aspect is defined as differentiation in the integrated. 
In. other words, the process of Evolution consists in the 


development of the differentiated within the undifferentiated, 
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of the determinate within the indeterminate, of the coherent 
within the incoherent. The evolutionary series is subject 
to a definite law which it cannot overstep. Тһе order of 
succession is not from the whole to parts, nor from parts 
to the whole,—but ever from a relatively less differentiated, 
less determinate, less coherent whole to relatively more differ- 
entiated, more determinate, more coherent whole. On the 
Samkhya view, increasing differentiation proceeds pari pasu 
with increasing integration within the evolving whole, so that 
by this two-fold process what was an incoherent, indeterminate, 
homogeneous whole evolves into a coherent, determinate, 
heterogeneous whole. 


The different stages in the order of cosmic evolution 
are characterised as follows :— 


(1) The inconceivable, the unknowable, the formless, 
the indistinguishable Prakriti, or the Reals in a state of 
equilibrium. 

(2) ‘The knowable cosmic matter of Experience, or stuff of 
cousciousness,—comprising Mahat, the intelligible Essence of 
the cosmos, evolved by differentiation and integration within 
the formless, characterless, inconceivable Prakriti. 

(8) Individuated but still indeterminate stuff, bifurcating 
into two - series—Subject-experience and Object-experience, 
evolved from the previous stage of Mahat. ‘The Subject series 
representing individuated, indeterminate mind-stuff, empirical 
Ego (Ahankara), and the Object series representing individuated 
but indeterminate matter-stuff (subtile material potencies, 
Tanmatra ). 

(4) In the Subject-experience series the empirical Ego 
evolves by further differentiation and integration into deter- 
minate sensory- and motor-stuf. In the Object-experience 
series a corresponding atomic matter-stuff is evolved in a 
determinate form from the subtile material potencies or 
Tanmatra: = ६ 

(5) Coherent and integrated matter-stuf evolved from 
the determinate atomic matter-stuf of the previous stage. 
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These constitute individual substances, characterised by generic 
and specific properties, which, however, are not rigidly fixed, 
but fluent, being subject to a three-fold change, and constantly 
evolving. 


(6) The cosmic series moves on in ascending stages of 
uustable equilibrium until the reverse course of equilibriation 
and dissipation of Energy, constantly accompanying the evolu- 
tion and transformation of Energy, completes the disintegration 
of the universe into its original unmanifested ground, the 
uuknowable Prakriti, 


° The order of Cosmic Evolution according to Samkhya 
is shown overleaf. 


THE CONSERVATION OF ENERGY (AND ок Mass)—THE 
TRANSFORMATION OF ENERGY 


The gunas (Reals), though assuming an infinite diversity 
of forms and powers, can neither be created nor destroyed. The 
totality of the Mass (tamas) as well as of Energy (rajas) remains 
constant, if we take account both of the manifested and the 
unmanifested, the actual and the potential. But the individual 
products of the evolutionary process, the concrete phenomenal 
modes resulting from the combined action of the original 
Mass, Energy and Essence, are subject to addition and subtrac- 
tion, growth and decay, which are only due to changes of 
collocation, and consequent changes of state from the potential 
to the actual, (in other words, from the future to the 
present, and from the present to the past, in a time series)— 
changes which are illusorily ascribed to the Reals themselves. 
The different collocations of Mass and Energy give birth to 
the diverse powers of things, the various forms of Energy 
which may be classed as like and unlike; indeed, the course 
of Evolution from the Reals conforms to a fixed law, not 
only as regards the order of succession, but also as regards 
the appearance (aud mutual relations) of like and unlike 
Energies. And this transformation is constantly going on,— 
the course of Evolution is not arrested for a moment, 
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THE DocTRINE ов CAUSATION, А COROLLARY FROM THE 
CONSERVATION AND TRANSFORMATION OF ENERGY—THE 
PRINCIPLE OF COLLOCATION—THE STORING UP AND THE 

LIBERATION OF ENERGY 


The Samkhya view of causation follows at once as a 
corollary from this doctrine of the conservation and transforma- 
tion of Energy. As the total Energy remains the same, 
while the world is constantly evolving, cause and effect are only 
more or less evolved forms of the same ultimate Energy. The 
sum of effects exists in the sum of causes in a potential (or 
unevolved) form. The grouping or collocation alone changes, 
and this brings on the manifestation of the latent powers of 
the gunas but without creation of anything new. What is called 
the (material) cause, or sum of material causes, is only the power, 
which is efficient in the production, or rather the vehicle of 
the power. This power is the unmanifested (potential) form of 
the Energy set free in the effect. But the concomitant 
conditions are necessary to call forth the so-called material cause 
into activity. When the favourable combination or co-opera- 
tion of concomitants is wanting, there is no manifestation of the 
effect. The question is—what is the aid which the concomitant 
conditions render in the determination (and production) of 
the effect, existing in potency in the material cause ? First, there 
is the merely mechanical view as illustrated by some common- 
place examples, e.g., the manifestation of the figure of the 
statue in the marble block by the causal efficiency of the 
sculptor's art, or of the oil in the sesamum by pressing, or of the 
grain of rice out of the paddy by the process of husking. 
In these cases the manifestation of an effect is only its 
passage from potentiality to actuality, a stadium in the 
process of evolution from possible (future) existence to actual 
(present) existence; and the concomitant condition or efficient 
cause, the sculptor's chiselling, the pressing, the husking, is 
a sort of mechanical or instrumental help to this passage or 
transition. 

These mechanical examples of the Kapila-Samkhya 
have the merit of simplicity, but the Patanjali-Samkhya explains 
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causation on the basis of the conservation and transformation of 
Emergy, advancing it as the liberation of potential Energy, 
existing stored up in a guna collocation (the sum of material 
causes. The liberation follows on the action of the proximate 
efficient cause or concomitant condition. 


The causal operation of concomitant conditions (efficient 
causes) lies only in this that they supply a physical stimulus, 
which liberates the potential Energy stored up in a given 
collocation. Everything in the phenomenal world is but 
а special collocation of the ultimate Reals (Energy, Mass 
and Essence. The sum of (material) causes potentially contains 
the Energy manifested in the sum of effects ; and in the passage 
from potency to actualisation, the effectuating condition (the 
concomitant cause), when it is itself accomplished, is only 
a step in the evolutionary series, which adds a specific stimulus, 

and renders determinate that which was previously indeter- 

minate. When the effectuating condition is added to the sum 
of material conditions in a given collocation, all that happens 
is that a stimulus is imparted, which removes the arrest, 
disturbs the relatively stable equilibrium, and brings on a 
liberation of Energy together with a fresh collocation. 


Describing the production of bodies (organic vehicles) 
for individual souls, out of matter of Prakriti, under the influence 
of their merit and demerit, as concomitant conditions, Patanjali 
points out that non-material concomitants like merit and 
demerit do not supply any moving force of Energy to the sum of 
material conditions, but only remove the arrest (the state 
of relatively stable equilibrium) in a given collocation, even 
as the owner of a field removes the barrier in flooding his 
field from a reservoir of water. This description is intended 
to represent the superphysical influence of non-material 
concomitants (or causes) like volition, merit, demerit, etc., 
but the causal operation of a material concomitant condition 
is essentially the same ; —there is the same reservoir of stored-up 
Energy in a given collocation- the same condition of arrest 
or relatively stable equilibrium—the same liberation of the 
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stored-up potential Energy which flows along the line of 
least resistance ;—the only difference being that in the case 
of material concomitants the stimulus which removes the arrest 
is physical, instead of being transcendental as in the case of 
non-material causes like will, merit, demerit, etc. 


The Vyasa-bhashya helps us to a clear mental representa- 
tion of the details of this process. As the owner of many fields 
can irrigate, from a field which is already flooded, others of the 
same or lower level, without forcing the water thereto with 
his hands, and merely by making an opening in the barrier 
oredyke, on which the waters rush in by their own force ;— 
or further, as the same person cannot force these waters, 
or the earthy matters held in solution therein, into the roots 
of the rice plants, but only removes the obstructive grasses and 
weeds, on which the fluids of their own power enter the roots ;— 
such is the action of an effectuating condition added to a sum of 
material causes or conditions. 


CHAIN oF CAUSATION—FIXED ORDER 


The order of Evolution with the transformation of the 
Energy follows a definite law. The unalterable chain of causes 
and effects in the phenomenal world illustrates this fixed 
order. But though the cosmic order is one and fixed, it 
comprehends diverse series arising from different combinations 
of the original gunas, which constitute sub-ordinate or 
particular laws of cause and effect. 


What we call the qualities of things are only modes of 
Energy acting in those collocations. And these various energies 
are sometimes actual (kinetic), sometimes potential, rising to 
actuality, and sometimes sublatent, subsiding from actuality into 
sublatency. In fact, the original Energy is one and ubiquitous, 
and everything, therefore, exists in everything else, potentialiter, 
without prejudice to the generic and specific differences of 
things, Inorganic matter, vegetable organisms, and animal 
organisms are essentially and ultimately one, so far as Mass 
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and Energy are concerned; but the varied forms of Energy 
aud the generic and specific qualities (or properties) of things, 
which are but modes of Energy, follow a definite unalterable 
law in the order of their appearance and succession, under 
conditions of space, time, mode and causality: and hence all 
effects do not manifest themselves at once. 


TIME, SPACE AND THE CAUSAL SERIES 


A Tanmatra (infra-atomic particle of subtile matter) is 
conceived by our understanding to stand in three relations :— 
(1) position in space, (2) position in the time series, and 
(3) position in the causal series, 


These three relations are the work of the intuitive stage of 
knowledge as opposed to the conceptual. But this is not 
the pure relationless intuition of Reality which may be 
termed intellectual intuition, but the intuition that imposes 
its forms on the Real substrate, or, in other words, empirical 
intuition. 


Infinite Time is a non-entity objectively considered, being 
only a construction of the Understanding based on the 
relation of antecedence and sequence in which the.members of 
the phenomenal series are intuited to stand to one another. 
These phenomenal changes, as intuited by us in the 
empirical consciousness, fall into a series, which the Understand- 
ing conceives as order in Time. The Time-series, then, is a 
schema of the Understanding for representing the course of 
Evolution. The schema of the Understanding supervenes on 
the phenomenal world as order in time, and hence in the 
empirical consciousness the ‘Time-series appears to have an 
objective reality, and to form a continuum. Аз there is 
an ultimate and irreducible unit of extensive quantity in 
the gunas or infinitesimal Reals of Prakriti, which are without 
constituent parts, so the moment may be conceived as the 
ultimate and irreducible unit of this time-continuum as repre- 
sented in the empirical consciousness. A moment, therefore, 
cannot be thought of as Containing any parts standing in the 


PHYSICOCHEMICAL THEORIES OF ANCIENT HINDUS 255 


relation of antecedence and sequence. If change is represented 
by the Time-series, a moment as the unit of time may be 
supposed to represent the unit of change. Now all physical 
changes may be reduced to the motion of atoms in space; we 
may therefore define the moment as representing the ultimate 
unit of such change—viz., the (instantaneous) transit of an atom 
(or rather a tanmatra) from one point in Space to the next 
succeeding point. Even an atom has constituent parts 
(the tanmatras), and hence an atom must take more than 
one moment to change its position, The motion of that which 
is absolutely simple and without parts from one point in Space 
to the next must be instantaneous, and conceived as the absolute 
unit of change (and, therefore, of time). If this is held to be 
an irreducible absolute unit, it will follow that what we represent 
as the time continuum is really discrete. ‘Time is of one 
dimension. Two moments cannot co-exist. Neither does any 
series of moments exist in reality. Order in Time is 
nothing but the relation of antecedence and sequence, between 
the moment that is, and the moment that went just before. 
But only one moment, the present, exists. The future and 
the past have no meaning, apart from potential and 
sublatent phenomena, One kind of transformation, to which a 
thing is subject, is that it changes from the potential to the 
actual, and from the actual to the sublatent. This may 
be called the change of mark, as opposed to change of 
quality and the change due to duration or lapse of time. 
The present is the mark of actuality,—the future, the mark 
of potentiality , —and the past of sublatency,—in a phenomenon. 
Only one single moment is actual, and the whole Universe 
evolves in that one single moment. ‘The rest is but potential or 


sublatent. 


Vijnana-bhikshu points out that this does not amount to a 
denial of Time. It means that Time has no real (or objective) 
existence apart from the ‘moment’. But the latter is real, being 
identical with the unit of change in phenomena. But even this 
is real only for our empirical (relative) consciousness, which 
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5 
intuits the relation of antecedence and sequence into the 
evolving Reals (gunas), in the stage of ‘empirical intuition’. 
The ‘intellectual’ intuition, on the other hand, apprehends the 
Reals as they are, without the empirical imported relations 
of Space, Time and Causality. 


SPACE AS EXTENSION AND SPACE AS POSITION 


Space must be distinguished as desa (locus or rather 
extension) and dik (relative position). Space (dik), as the totality 
of position, or as an order of co-existent points, is wholly relative 
to the understanding, like order in time, being constructed 
on the basis of relations of position intuited by our empirical (or 
relative) consciousness. But there is this difference between the 
Space-order and Time-order :—there is no unit of Space as 
position (dik), though we may conceive a unit of Time, viz., the 
moment regarded as the unit of change in the phenomenal 
or causal series. Spatial position (dik) results only from the 
different relations in which the all-pervasive akasa stands to 
the various finite (or bounded) objects. On the other hand, 
Space as extension or locus of a finite body, desa, has an 
ultimate unit, being analysable into the infinitesimal exten- 
sive quantity inherent in the Reals (gunas) of Prakriti. 


THE CAUSAL SERIES 


The relation of Cause and Effect has been already 
explained. It only remains to add that the category of causality 
is mediated through the schema of order in Time. The Empiri- 
cal Intuition first superimposes relations of antecedence and 
sequence on changing phenomena (the evolving gunas or 
Reals), and the Understanding out of these relations creates 
order in Time. The Empirical Intuition then intuits the 
phenomenal series of transformations of Energy in this Time- 
order and, in so doing, imports the relation of cause and 
effect into the course of Nature. 


eee 
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THE DISSIPATION OF ENERGY (AND OF Mass) THEIR 
DISSOLUTION INTO THE FORMLESS PRAKRITI : 


Cosmic Evolution is a two-fold process, creative as well 
as destructive, dissimilative as well as assimilative, katabolic 
as well as anabolic, In one aspect, there is the aggregation ° 
(unequal aggregation) of Mass and Energy, with consequent 
transformation of Energy, resulting in the creation of inorganic 
as well as organic matter, and the genesis of worlds. The 
sticcessive steps of this process may be described as (1) unequal 
aggregation with storing-up of Energy in a certain collocation, 
under a state of arrest (ie, in a state of relatively stable 
equilibrium ), (2) a stimulus removing the arrest, and disturbing 
the equilibrium, and (3) liberation of the Energy, moving 
on to a fresh collocation, fresh aggregation, arrest and equili- 
brium. The process of the world thus moves on from equili- 
brium to equilibrium, aud the result of that process is the 
development of a coherent, determinate, heterogeneous whole 
in what is essentially an incoherent, indeterminate, homogeneous 
whole. 

But there is a second aspect of this evolutionary process, 
Unequal aggregations are unstable, there is a constant tendency 
in things to go back to the original stable equilibrium, the 
state of uniform equal diffusion of Reals (cf, Entropy). 
This process is called the resolution of like to like, consisting in 
assimilation and dissipation, and being the exact opposite of 
the process of “differentiation in the integrated” which has 
evolved the Cosmos. Тһе collocations of Mass, Energy and 
Essence are always breaking up, and the Energy as well as 
the Mass, however slowly, however imperceptibly, are beiug 
dissipated ; i.e., dissolved into the original formless Prakriti, 
a state of permanent equilibrium and arrest, from which 
there is and can be no return, except under the transcendental 
influence of the Absolute at the commencement of a new 
creative cycle. Not that there is a destruction of Mass or 
Energy, but a dissipation or dissolution into a condition of 
equal uniform diffusion from which there is no return, This 
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is not the phenomenon of kinetic Energy disappearing and 
becoming potential or sublatent, for in such cases there is 
restitution or reconversion by natural means. When this 
reverse current of assimilation (and dissipation) prevails over the 
current of dissimilation (and integration), the Universe will 
disintegrate more and more, until it disappears in the formless 
Prakriti, its unknowable source and ground. 


Тнв EVOLUTION OF MATTER ( TANMATRIC CREATION ) 


The ultimate constitution of Matter is a question of the 
profoundest interest in the Samkhya-Patanjala system. Three 
stages clearly stand out in the genesis of matter :—(1) the original 
infinitesimal units of Mass or inertia, absolutely homogeneous 
and ubiquitous, on which Energy does work, when the original 
equilibrium comes to ап епа, — (бригада) ; (2) the infra-atomic 
unit potentials, charged with different kinds of Energy, which 
result from the action of Energy on the original units of 
Mass,—( tanmatra ) ; and (3) the five different classes of atoms, 
the minutest divisions, of which gross matter is capable, but 
which are themselves complex tanmatric systems,—(sthula- 
bhuta фататати ). 


The first stadium bhutadi is absolutely homogeneous and 
absolutely inert, being devoid of all physical and chemical 
characters except quantum or mass (parichchinnatva, pariman) : 
and this admits neither of addition nor of subtraction, can 
neither be created nor destroyed. The second stadium tanmat- 
та represents subtile matter, vibratory, impingent, radiant, etc., 
iustinct with potential energy. These potentials arise from 
the unequal aggregations of the original mass-tnits in different 
proportions and collocations with an unequal distribution of 
the original Energy (rajas). The tanmatras possess something 
more than quantum of Mass and Energy. They possess 
physical characters, some of them penetrability, others, powers of 
impact or pressure, others, radiant heat, others again capability 
of viscous and cohesive attraction. In intimate relation to 
these physical characters they also possess the potentials of 
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the energies represented by sound, touch, colour, taste and 
smell, but being subtile matter they are devoid of the peculiar 
forms which these potentials assume in particles of gross 
matter like the atoms and their aggregates. In other words, 
the potentials lodged in subtile matter must undergo peculiar 
transformations by new groupings or collocations to be classed 
among sensory stimuli,—gross matter being supposed to be 
matter endowed with properties of the class of sensory stimuli, 
though in the minutest particles thereof the sensory stimuli may 
be infra-sensible. 


* The tanmatras, then, are infra-atomic particles charged 
with specific potential energies, —first, the potential of the sound 
stimulus is lodged in one class of particles, tanmatras which 
possess the physical energy of vibration and serve to form 
the radicle of the ether atom (akasa paramanu); then the 
potential of the tactile stimulus is lodged in another class 
of tanmatras, particles which possess the physical energy 
of impact or mechanical pressure in addition to that of vibration, 
and serve to form the radicle of the gas atom (wayu рататати) ; 
next, the potential of the colour stimulus is lodged in а 
third class of tanmatras, particles which are charged with 
the energy of radiant heat and light in addition to those of 
impact and vibration, and serve to form the nucleus of the 
light-and-heat corpuscle (teja paramanu); then the potential 
of the taste stimulus is lodged in other fanmatras, particles 
which possess the energy of viscous attraction, in addition 
to those of heat, impact and vibration, and which after- 
wards develop into the atom of water (ap paramanu); 
and lastly, the potential of the smell stimulus is lodged 
in a further class of tanmatras, particles which are charged with 
the energy of cohesive attraction, heat, impact and vibration, 
and which serve to form the radicle of the earth-atom 


(kshiti baramanu). 
Before explaining the genesis of atoms, it is necessary 


to say something about akasa, which is the link between the 
infra-atomic particles (tanmatras) and atoms (paramanus). 
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Akasa corresponds in some respects to the ether of the 
physicists, and in others to what may be called proto-atom 
(Protyle. In one respect akasa is all pervasive and devoid 
of the property of impenetrability which characterises even 
the infra-atomic potential units (tanmatras). In another aspect, 
akasa is described as having originated out of the mass or 
inertia in Prakriti (bhutadi, when the latter became charged 
with the first potential vibration (the sound-potential. Vijnana- 
bhikshu in the Voga-Vartika boldly tackles the difficulty. 
Akasa, he explains, has two forms; original and derivative, 
non-atomicand atomic. The original akasa is the undifferentiat- 
ed formless tamas (mass in Prakriti, matter rudiment—bAutadi) 
which is devoid of all potentials, and is merely the all-pervasive 
seat or vehicle of the ubiquitous original Energy (rajas). This 
akasa must not be confounded with vacuum, which is merely 
negative, though it must be conceived as all pervasive, 
occupying the same space as the various forms of gross 
matter, and, therefore, devoid of the property of impenetrabi- 
lity which characterises atomic matter. But when the original 
equilibrium comes to an end, unequal aggregations form colloca- 
tions in different groups and proportions of the three gunas. 
The transformation of Energy now begins,—working on 
a collocation of Mass (with Essence); it first gives rise to 
the sound-potential, and the atomic akasa (proto-atom, fro£yle) is 
but an integration of the original unit of mass charged with this 
vibration-potential. This vibratory (or rather rotary) ether atom 
is integrated, or limited (parichchinna), and as such cannot 
occupy the same space with other (subsequently integrated) 
atoms. But this proto-atomic integration of akasa is formed 
everywhere, aud itself residing in the ubiquitous non-atomic 
akasa forms the universal medium in which air or gas 
atoms, light-and-heat-corpuscles, and other atoms move and 
float about. 
THE GENESIS OF THE INFRA-ATOMIC UNIT POTENTIALS 
(TANMATRAS) AND OF THE ATOMS 

The subject of the genesis and the structure of the 

fammatras and the paramanus was а fascinating one to 
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these ancient thinkers, and a wide divergence of views 
prevailed. I will give here several typical views :—those 
of the Vishnu Purana, Parasara, Patanjali and a certain 
School of Vedantists. 

1. A famous passage in the Vishnu Purana explains 
the genesis and the structure of the Zanmatras and of the bhutas 
( baramanus ) in the following manner :— 

The first tanmatra originated from the rudiment-matter 
( bhutadi ), the individuated but still indeterminate potential-less 
Mass in Prakriti, under the action of Energy by a process 
of disintegration and emanation in the menstruum, or surround- 
ing medium of the unindividuated Cosmic Mass ( mahat ). 


This first subtile matter, the first result of ‘Mass-disintegra- 
tion’ and Energy-transformation, is charged with the sound- 
potential, the potential of vibration or oscillation. It is called the 
sound-potential ( sabda-tanmatra ) 


This is typical of the genesis ( and structure) of the 
tanmatras (kinds of subtile matter ). In each of the remaining 
cases, an atomic Mass charged with actual specific energies 
disintegrates and emanates, and thus evolves a form of subtile 
matter (a kind of tanmatra ) under the action of Energy, 
and always in the same menstruum or surrounding medium, 
—that of bhutadi, the super-subtile. Each kind of subtile 
matter becomes charged with a new potential in addition to the 
potentials already evolved. The genesis of an atom, bhuta- 
paramanu is a quite different process. Here the unit potential 
(tanmatra ) receives an accretion of Mass, and by a sort of 


condensation and collocation evolves an atom (bhuta-baramanu). 


The genesis and structure of the tanmatras and the 
bhuta-paramanus ате worked out below :— 


1. The super-subtile individuated Mass ( rudiment-matter 
—bhutadi), under the action of the original Energy ( rajas), 
disintegrates and emanates in the menstruum or surrounding 
medium of mahat, cosmic super-subtile Mass, and evolves a form 
of subtile-matter ¢anmatra), which becomes charged with the 
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sound-potential (vibration-potential—parispanda), and is called 
the unit of sound-potential (sebda-tanmatra). 


2. This subtile matter, the Mass, charged with sound- 
potential, receives an accretion of Mass from the rudiment of 
matter (bhutadi) and by condensation and collocation evolves 
the akasa bhuta, the atomic akasa, the proto-atom charged with 
the specific energy of the sound stimulus (actual vibratory 
motion). 


3, This proto-atom, the atomic qhasa, charged with its 
actual specific energy, again disintegrates and emanates, under 
the action of the original Energy and in the menstruum of the 
rudiment-matter (super-subtile Mass ), and thus evolves another 
kind of subtile matter ( tanmatra ) Which becomes charged with 
the touch-potential (the potential of impact or mechanical 
pressure) in addition to the sound-potential, and is called 
the unit of touch-potential (sbarsha-tanmatra). 


4. Next, this subtile matter, the mass charged with touch- 
(and sound- ) potential, i.e., with the potentials of vibration and 
impact, receives an accretion of mass again from the rudiment- 
matter (bhutadi), and by condensation and collocation evolves 
the vayu bhuta, a kind of gaseous matter or air, of which the 
atoms are charged with the actual specific energy of the touch- 
Stimulus, ie, with the actual energy of impact in addition 
to the actual energy of vibratory motion. 


5. Next, the atom of vayu, so charged with the actual 
specific energy of impact and vibration, again disintegrates and 
emanates, under the action of the original Energy and in 
the same menstruum or surrounding medium of the rudiment- 
matter (bhutadi), and thus evolves another kind of subtile 
matter ( tanmatra), which becomes charged with the heat- 
potential (heat-and-light-potential), in addition to the impact- 
potential and the vibration-potential, and is called the unit 
of colour-potential ( rupa-tanmatra ). 


6. Now this subtile matter, this radiant matter, charged 
with light-and-heat-potential, and also with impact-and 


— 
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vibration-potential, receives an accretion of Mass again from 
the rudiment-matter ( bhutadi ), and by condensation and col- 
location evolves the tejas bhuta, the light-and-heat-corpuscle, 
which is charged with the specific energy of the colour- 
stimulus, i.e, radiates actual heat and light in addition to 
manifesting the energy of impact and of vibration. 


7. Next, this atom or light-and-heat-corpuscle disinte- 
grates, and emanates as before a form of subtile matter charged 
with the taste-potential (rasa-tammatra ), in addition to the 
three potentials already generated, and also with the physical 
potential of viscous attraction. 

8. This subtile matter charged with the taste-potential 
aud with the potential of viscous attraction condenses and 
collocates as before into the water-atom, which manifests the 
actual specific energies of viscous attraction and the taste- 
stimulus. 

9. The viscous water-atom charged with the actual 
specific energy of the taste-stimulus disintegrates, and emanates 
as before a form of subtile matter charged with the smell- 
potential, in addition to the four potentials already generated, 
and also with the potential of cohesive attraction. 

10. This subtile matter charged with the smell-potential 
and with the potential of cohesive attraction condenses and 
collocates as before into the earth-atom, which manifests the 
actual specific energies of cohesive attraction and the smell. 
stimulus. 

Vijnana-bhikshu in the Yoga-Vartika briefly summarises 
the Vishnu Purana process as follows :— 

Bhutadi as radicle in conjunction with mahat produces 
the sound-potential, which as radicle in conjunction with 
bhutadi produces akasa, which as radicle in conjunction with 
bhutadi produces the touch-potential, which as radicle in con- 
junction with bhutadi produces vayu, which as radicle in 
conjunction with bhutadi produces the colour-potential, which 
as radicle in conjunction with bhutadi produces tejas, and 


so on. 


34 
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11. A famous passage in Parasara takes another view 
of the genesis and structure of the tanmatras and the bhuta- 


paramanus. 


The tanmatras originate from one another in one linear 
series, and each bhuta originates in a separate line from its own 
tanmatra : 


Bhutadi > 


Sabda-tanmatra— ( Sound-tanmatra )—as a radicle 
or centre encircled by Bhutadi 
generates Akasa. 


Sparsa-tanmatra— ( Touch-tanmatra )—as a radicle 
or centre encircled by Sound- 
tanmatra with Akasa-atom as a 
help generates Vayu. 


Rupa-tanmatra—  (Colour-tanmatra )—as a radicle 
or centre encircled by Sound- 
tanmatra with Vayu-atom as a 
help generates Tejas. 


Rasa-tanmatra— ( Taste-tanmatra )—as .a radicle 
or centre encircled by Colour- 
tanmatra with Tejas-atom as a 
help generates Ap. 


Gandha-tanmatra— ( Smell-tanmatra )—as a radicle 
; or centre encircled by Taste- 
tanmatra with Ap-atom as a help 

generates Prithivi. 


| 
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Thus an atom of akasa has the structure given below : 
Prakriti- Mahat 


Sb = Sabda-tanmatra 
Bh = Bhutadi 


Prakriti- Mahat 
Prakriti- Mahat 


> Prakriti- Mahat 


An atom of vayu is constituted as follows : 
Akasa 


Sp = Sparsa-tanmatra 
(imptict-potential). 


Akasa 
Akasa 


Akasa 


An atom of tejas, heat-and-light-corpuscle, has 
following structure : 


Vayu 


Rp-Rupa-tanmatra 
(light-potential). 


the 
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In the language of chemistry, an atom of ттун may be 
regarded as generated from the impact-tanmatra as a radicle 
in the menstruum of vibration-tanmatra, with akasa-atoms as a 
catalytic agent. 3 


A certain school of Vedantists gives, on the other hand, 
a slight variation of the above view. Their scheme may be 
represented as follows : 


A bhuta-atom is evolved by integration ( condensation and 
collocation ) from the corresponding tanmatra ( subtile matter ). 
The tanmatras again evolve from one another in a lineal 
series as in Parasara’s view described above. But the process 
of this generation is somewhat more complex. A tanmatra 
first disintegrates and emanates in a surrounding medium 
(a menstrunm ) of the tanmatra just preceding it in the order 
of genesis, and, with the help of its own sthula-bhuta as a sort of 
catalyst, generates the tanmatra, next in order: e.g., the infra- 
atomic impact particles ( sparsa-tanmatra ) disintegrate or 
emanate in a surrounding atmosphere of the vibratory subtile 
matter (sabda-tanmatra), and then with the help of their 
own atomic integration vayu (gas) generate the tanmatra 
next in order, the subtile matter of radiant light-and-heat 
( tejas). š у 


HI. Patanjali's View. 


(a) The order of genesis of various forms of subtile 
matter ( potentials ) :— 


(1) Bhutadi, the rudiment-matter, original mass, acted 


gu by rajas (Energy), produces the sound-potential ( vibra- 
tion-potential ). 


(2) This subtile vibration-potential, as a radicle, with 
accretion of rudiment-matter (bhutadi), condensing and collocat- 
ing, and acted on by rajas, generates the subtile touch-potential 


( impact-potential), which is impingent as well as vibratory 
( oscillating ). 


~ 
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(3) This subtile impact-potential again, as a radicle, 
with accretion of rudiment-matter (bhutadi), condensing and 
collocating, and acted on by rajas, generates the subtile light- 
and-heat-potential, which radiates light and heat, in addi- 
tion to being impingent and vibratory. 

(4) Next, the light-and-heat-potential, as a radicle, with 
accretion of rudiment-matter (bhutadi), condensing and col- 
locating as before, generates the subtile taste-potential, which 
is charged with the potential of taste-energy, and of viscous 
attraction, in addition to being vibratory, impingent and 
radiant. 

(5) Lastly, the subtile taste-potential as a radicle, with 
accretion of rudiment-matter as before, condensing and col- 
locating, generates the subtile smell-potential, which is charged 
with the potential of the smell-energy, and also of cohesive 
attraction, in addition to being vibratory, impingent and 
radiant. 


(b) The order of genesis of the bhuta paramanus ( forms 
of atomic matter),—the five classes of atoms, is given as 


follows :— 
(1) The sound-potential, subtile matter, with accre- 
tion of rudiment-matter ( bhutadi) generates the akasa-atom. 


- (2) The touch-potentials combine with the vibratory 
particles ( sound-potential) to generate the vayu-atom. 


(3) ‘The light-and-heat-potentials combine with the 
touch-potentials and sound-potentials (i.e, with impact particles 
and vibratory particles) to produce the tejas-atom. 


(4) The taste-potentials combine with light-and-heat- 
potentials, touch-potentials and sound-potentials (ie, with 
radiant, impingent and vibratory particles) to generate the 
ap-atom. 

(5) Тһе smell-potentials combine with the preceding 
potentials (i.e., with particles of taste-energy and with radiant, 
impingent and vibratory particles) to generate the kshiti-atom, 
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The akasa-atom possesses penetrability, the vayu-atom 
impact or mechanical pressure, the fejas-atom, radiant heat- 
and-light, the ap-atom, viscous attraction, and the kshiti-atom, 
cohesive attraction. 


Vijnana-bhikshu, in one passage, gives the following 
scheme of the genesis of the bhutas :— 


A radicle of sound-potential with rudiment-matter gives 
akasa-atom, а radicle of touch-potential with akasa-atom 
gives vayu-atom, а radicle of light-and-heat-potential with 
vayu-atom gives ¢ejas-atom, а radicle of taste-potential with 
tejas-atom gives ap-atom, a radicle of smell-potential with 
ap-atom gives kshiti-atom. 


On this view, an atom of akasa = Bh (Sb), of vayu = [Bh 
(Sb)] (Sp), of teajs=[Bh (Sb] (Sp (Ер); where Bh= 
Bhutadi, Sb=Sabda-tanmatra, Sp=Sparsa-tanmatra, Rp= 
Rupa-tanmatra. 


BHUTAS AND PARAMANUS—COSMOGENESIS AND ITS 
SUCCESSIVE STAGES 


The five bhutas stand for a classification of substances on 
the basis of their generic properties resulting, as the Samkhyas 
“hold, from the structural type of their constituent atoms—a 
classification more physical than chemical, or properly speaking 
chemico-physical, unlike the purely chemical classification of 
the so-called elements of modern chemistry. A paramanu, 
again, is a type of atom corresponding to each bhuta class, and 
indeed one and the same kind of paramanu may comprehend 
atoms of different masses, if only these would agree in their 
structural type. 


Cosmogenesis—(a  bird's-eye view):—Out of the all 
pervasive rudiment-matter (bhutadi) appeared akasa (ether), 
first as a tanmatra (subtile matter) charged with the potential 
energy of sound (vibration-potential), and then as an atomic 
integration of a mono-tanmatric structure (the akasa-atom), 
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also ubiquitous and allenveloping. In the next stage we 
find a new kind of tanmatras, systems of the infra-atomic 
vibratory particles, so arranged as to manifest a new 
form of energy, that of impact or mechanical pressure, 
and these tanmatras combining with the vibration-potentials 
(akasa tanmatra) produced a new kind of atom, the di-tanmatric 
vayu atom, which by aggregation formed a gaseous Envelope 
composed of impinging (driving) vibratory particles (vayu). 
Next appeared the third class of tanmatras, infra-atomic 
systems of the impinging vibratory particles, which by their 
collocation developed a new form of Energy—the Energy of 
radiant heat-and-light. These tanmatras, combining with the 
potentials (tanmatras) of vibration and impact, produced a 
new kind of atom—the tri-tanmatric tejas atom, the light- 
and-heat-corpuscle, which by aggregation enveloped the gaseous 
world in huge flamas. In the next stage we have the fourth 
class of fanmatras, new and complex infra-atomic systems 
of the radiant impinging vibratory particles, which evolved 
the Energy of viscous attraction as well as the potential Energy 
concerned in the taste-stimulus. These tanmatras, combining 
with the three previous ones, gave rise toanother class of 
atoms, the tetra-tanmatric ap-atom, and the flaming gases were 
thus precipitated into cosmic masses of viscous fluid matters 
(ap). Finally appeared the fifth class of tanmatras, infra: e 
atomic systems of the viscous radiant impinging vibratory 
particles, which developed new forms of Energy—the Energy 
of cohesive attraction, as well as the potential Energy concerned 
in the stimulus of smell. These tanmatras, uniting with the 
other four kinds of infra-atomic subtile particles, formed 
another class of atoms, the penta-tanmatric kshiti-atom. Thus 
the viscous fluid matter were condensed and transformed 
into the earth-bhuta, comprising the majority of the so-called 
elements of chemistry. 


Examples of the different Bhutas : 


1. Akasa :— This is ubiquitous. 
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2. Vayu:—Various substances composed of di-tanmatric 
atoms,—kinds of vayu— must have been formed in the gaseous 
envelope in the second stage of cosmic evolution out of the 
proto-atoms of akasa. But they have either suffered a fresh 
transformation into substances of a more complex atomic struc- 
ture, or have dissipitated into the mono-tanmatric akasa, out 
of which they took their rise. The one familiar example now 
surviving is atmospheric air. Water vapour is but water (ар ; ) 
and smoke, fumes, etc. are but earth-particles in gaseous 
diffusion. 


3. Tejas:—Various classes of tejas  corpuscles,—subs- 
tances with ¢ri-tanmatric atomic Structure, ie, two grades 
subtler than the ordinary elements of chemistry (which are 
of a fenta-tanmatric Structure ),—are even now known. 


First there is fire or the light-and-heat emitted by the 
burning log of wood or lamp. Now it is important to note 
that the flame of a burning log of wood or of an oil lamp is not 
pure fejas, a pure mass of light-and-heat-corpuscles. There 
is chemical union with earth-particles ( particles of the hard 
penta-tanmatric substance) acted on by Energy; and then 
the tejas corpuscles, light-and-heat-particles which are latent 
(absorbed ) therein, come forth as flame. ‘Then there is the 
light of the sun and the Stars, which are flaming masses 
of molten viscous matters or of molten earthy matters. ‘here is 
also the lightning, which liberates a kind of tejas latent in 
the aqueous particles and vapours, under the action of Energy, 
in the same way as an ordinary fire liberates the tejas latent 
in the wood or other fuel. Next, there are the stores of animal 
heat derived from the break-up of the nutritive material. Last- 
ly there comes the peculiar form of the tejas Energy (radiant 
Energy), stored up in the metalliferous ores and igneous 
tocks, which have been formed in the subterranean heat. 
Here earthy matters are mixed up, but the radiant energy 
predominates in the Composition of the metals. Aniruddha, 
a late Samkhya commentator, notes in reference to igneous 
bodies that the greater part of their mass is derived from 
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the earth-bhuta, thou gh the tejas particles determine the peculiar 
chemical combination, which produces them; and this must 
also be his view of the composition of the metals, 


4. Ap:—This viscous fluid of a tetra-tanmatric struc- 
ture has but one pure example, viz., water, though the various 
organic acids, the juices of fruits and the saps of plants, 
are supposed to be transformations of watery radicles combined 
with different kinds of earthy accretions. 


5. Lastly, the earth-bhuta, the hard full-formed matter, 
with its penta-tanmatric atoms, comprises by far the majority of 
of the so-called chemical elements. 


The question is, —how does one and the same bhuta, of the 
same formal structure, comprise different kinds of elements, 
with different atomic masses and different characteristic 
properties ? And the answer is not far to seek. The properties 
of a thing are only the energies that are manifested in the 
particular collocations of three gunas,—Mass, Energy and 
Essence ; and a tri-tanmatric or a benta-tanmatric atom, i.e., an 
atom, composed of three or of five kinds of tanmatras, may differ 
from another of the same class, in respect of the number 
of constituent Zanmatras of any particular kind, as also of their 
collocation or grouping, and, therefore, in mass as well as 
in generic and specific characters. 


The Samkhya-Patanjala conceives the properties (or 
energies) of substances to result from the grouping or the 
quanta of the tanmatras, or the gunas themselves, and hence 
any radical differences in substances of the same bhuta class 
must characterise their atoms, though in an infra-sensible form. 
In the Nyaya-Vaiseshika, on the other hand, the atoms of 
the same bhuta class are alike in themselves, homogeneous ; and 
the variety of substances, compounded under the same bhuta, 
is ascribed merely to the different arrangements or grouping of 
the atoms, and not of their components ; for, components they 
have none. 


35 
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As a typical and familar instauce of the. variety of 
characteristic properties (or energies) that may result from 
variations in accompaniment or grouping, the Samkhya- 
Patanjala points to the various kinds of fruit acids and juices, all 
originating from one and the same bhuta (water) with 
different accretions of earthy matters. In the same way, though 
we speak of only five classes of tanmatras and atoms, the 
infinite variety of the world results from the infinitely 
varied collocations of the three original gunas, which 
underlie tanmatra and atom alike. 

Size (pariman): — As to size or volume, the Samkhya accepts 
only two kinds,—the infinitesimal, which is also without parts, 
aud the non-infinitesimal, which consists of parts. The latte: 
varies from the excessively small (the so-called anus, tanmatras 
and paramanus) to the infinitely great (e.g., akasa), 


The gunas alone are infinitesimal, with the exception 
of those ubiquitous ones that evolve into akasa atoms and Mind- 
stuff: all the rest of the evolved products (whether subtile 
or gross matter) are non-infinitesimal. 

Vijnana-bhikshu notes that all the guzas (Reals) cannot be 
ubiquitous. If this were the case, that disturbance of 
equilibrium, that unequal aggregation with unequal stress 
and strain, with which cosmic evolution begins, would be 
impossible. The gnnas, which give rise to akasa and Mind- 
stuff, must be held to be ubiquitous, and this will suffice for the 
ubiquity of Prakriti. 


CHEMICAL ANALYSIS AND SYNTHESIS ELEMENTS 
AND COMPOUNDS 


What then is the equivalent in the Samkhya-Patanjala 
of the distinction between a chemical element and a 
chemical compound, or is there none ? Did or did not this 
elaborate physical analysis and classification of things lead on to 
а classification based on chemical analysis and chemical 
synthesis ? These are questions of singular interest, the answer 
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to which will disclose some new points of view from which 
the ancient Hindu thinkers approached the problems of chemical 
physics and physical chemistry. 


Aggregates may, in regard to their structure, be divided 
into two classes, (1) those, of which the parts are in 
intimate union and fusion, being lost in the whole; and 
(2) mechanical aggregates, or collocations of distinct and 
independent parts. 


A substance is an aggregate of the former kind, and 
may be divided into two classes; (1) the bhutas and their 
isdineric modifications, and (2) chemical compounds. Chemi- 
cal compounds again may be subdivided into two classes; 
(1) those composed of atoms of the same bhuta class, i.e., 
of different isomeric modifications of the same bhuta, and (2) 
those composed of atoms of different bhuta classes. In the 
first case, there is contact between isomeric atoms, in the second 
case, between heterogeneous or polymeric atoms. The first 
contact leads to intimate union: the isomeric atoms by a 
peculiar liberation of Energy are attracted towards one another, 
and being riveted as it were, form the so-called material cause of 
the compound product. ‘The second kind of contact (between 
unlike atoms of heterogeneous bhutas) begins with a liberation 
of Energy, which breaks up each of the bhutas, and, taking 
particles (or atoms) of one as nuclei or radicles, groups particles 
of the rest.around these radicles in a comparatively free or 
unattached condition. In this case, one bhuta, that which serves 
to furnish the radicles, not necessarily that which is numerically 
or quantitatively predominant, gets the name of “material 
cause", and the others, which by their collocation cause the 
liberation of Energy, are called "efficient causes." 


But, besides these transformation of substances by ‘isomeric’ 
or ‘heterogenic’ (polymeric) process, ceaseless changes go on in 
the characters, the modality, and the states of substances— 
changes which are due to the unequal distribution of force 
(or of stress and strain,—pressure) among the gunas, which 
are in themselves constant. 
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Now the question is—in these mixed substances does the 
fusion take place by paramanus, or by larger masses or lumps ? 
Now a paramanu is defined to be the smallest portion of any 
substance, which exhibits the characteristic qualities of that 
substance, —in other words, it stands for the smallest homogene- 
ous portion of any substance. It is not without parts and, there- 
fore, not indivisible. It is subject to disintegration. In a bhuta 
or its isomeric modification, the paramanu, the smallest 
homogeneous component particle, is unmixed, and, therefore, 
corresponds to the atom of modern chemistry. In a mixed 
substance, whether it is an isomeric or a polymeric compound, the 
qualities are due to the mixture, and, therefore, its paramanu, the 
smallest homogeneous particle possessing its characteristic 
qualities, must result from the mixture of the paramanus 
(in smaller or larger numbers as the case may be) of the 
component substances. The paramanu of a mixed substance, 
therefore, corresponds to what we now call molecule. That 
the paramanus form molecules in forming substances, is 
acknowledged by the Samkhyas, as will appear from Gaudapada. 
Even the Vaiseshikas, with their prejudice against ‘polymeric’ 
or ‘heterogenic’ combination, acknowledge that in ‘polymeric’ 
compounds, the different bhuta substances unite by their 
paramanus (or atoms), though they rigidly insist that in 
such cases only one atom should be regarded as the ‘radicle’ 
and the others as co-efficient causes. 


It is only in the mediaeval Samkhya-Patanjala that 
under the influence of the Nyaya-Vaiseshka a radical difference 
was conceived to exist between the structure ( constitution ) 
of a molecule composed of ‘isomeric’ atoms, and that of one 
composed of heterogeneous atoms. In the former case, an 
intimate union was believed to take place, in the latter only a 
grouping of comparatively free or loosely attached atoms round 
a radicle atom, with liberation of Energy and the setting up of 
unequal stress and strain. At the same time, it was, of course, 
admitted that this distinction does not apply to the forms 
of subtile matter (Zgnmatra ) which could unite in intimate 
fusion, whether homogeneous or heterogeneous. 
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According to the view of the earlier Samkhyas, atoms 
of different bhutas may chemically combine to form molecules 
of compound substances, as much’ as atoms of different modes of 
the same bhuta. 


Chemistry in the Medical Schools of Ancient India 


The prevailing schools of medicine and surgery founded 
by Charaka and Susruta (circa Ist century A.D.), which 
were based on the Samkhya teaching with a methodology derived 
from the Nyaya-Vaiseshika doctrine, had formulated an elaborate 
theory of inorganic and organic compounds, which equally 
admitted iso-bhautic and hetero-bhautic combinations (cf. 
Charaka, Sarirasthana, Chap. I, Vimanasthana, Chap. VIII.—also 
Susruta, Sarirasthana, Chap. I). Like the Vedantists, Charaka 
holds that each of the gross bhutas (mahabhutas) is a 
peculiar ultra-chemical compound of five original subtile 
bhutas. In this sense, every substance is penta-bhautic; but 
for purposes of chemical analysis and synthesis, i.e., considered 
with reference to the mahabhutas, all substances in their 
chemical constitution belong to one or other of the following 
classes: mono-bhautic, bi-bhautic, tri-bhautic, tetra-bhautic and 
penta-bhautic. Compounds of different bhutas, again, may 
combine to form more complex substances, and these in their 
turn unite to give still higher compounds, and so on in 
progressive transformation, as is more specially the case with 
organic substances and products. 


PHYSICAL CHARACTER OF THE BHUTAS 


The prevailing physical characters of the different bhutas 
and their isomeric modes are enumerated as follows : 

Earth-substances :— heavy, rough, hard, inert, dense, 
opaque, exciting the sense of smell. 
liquid, viscous, cold, soft, slippery, 


Ap-substances :— 
fluid, exciting the sense of taste. 
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Tajas-substances :— hot, penetrative, subtile, light, dry, 
clear, rarefied, and luminous. 

Vayu-substances:— “light, cold, dry, transparent, rarefied, 
impingent. 

Akasa-substances :— imponderable (or light), rarefied, 
elastic, capable of sound (vibrations). 


(Cf. Charaka, Sarirasthana, Chap. 26; Susruta, Sut- 
rasthana, Chap. 41 ). 


Charaka points out that the primary qualities or specific 
physical characters of the буе bhutas are tactile qualities, i,e., 
sensible to touch; e.g. hardness (or roughness) for kshiti 
(earth), liquidity (ог yielding to pressure ) for ар, impelling ог 
moving force (pressure) for vayu, heat for fejas, and vacuum 
( non-resistance, penetrability ) for akasa. 


THE MAHABHUTAS—MECHANICAL MIXTURES 


Susruta notes that each of the gross bhutas ( mahabhutas ) 
is found mixed up with the other bhutas j—e.g., the mahabhuta 
akasa is the receptacle (or vehicle) of air, heat-and-light, and 
water vapour; the mahabhuta vayu, of water vapour, light- 
and-heat, and even fine particles of earth held in suspension ; 
the mahabhuta tejas, of earth-particles in the shape of smoke, 
and also water vapour ( Susruta, Sarirasthana, Chap. I). 


Mono-bhautic Earth-substances :— Charaka and Susruta 
regard the following as Earth-substances : 


Gold, the five lohas (silver, copper, lead, iron and tin) 
and their rust, arsenic, orpiment, various mineral-earths and 
salts, sand, precious stones. The salts include common salt, 
saltpetre, etc. Susruta mentions the alkalies, borax, natron, 


yavakshara (carbonate of potash), etc. The audvidha salt, 
an inflorescence of the soil, stands for reh. 


Of these Earth-substances, some were known to be com- 
pounds; e.g., the chemical salts of the metals, collyrium etc. 
Susruta describes the preparation of the metallic salts. The 
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leaves of the metals were pasted over with the salts, and then 
roasted. These metallic salts are therefore mono-bhautic Earth- 
compounds. Susruta also gives the preparation of mild and 
caustic alkalies. 


According to some, precious stones are rocks (or 
earths) metamorphosed by natural process in the course of ages. 


Ap-substances, Simple and Compound :— Susruta, follow- 
ing Charaka, enumerates various classes of ap-substances : e.g., 
waters, acids, milks, curds, butters, oils, fats, honeys, molasses, 
alcoholic liquors, urines, etc...; in other words, liquids in 
general, 


Pure ap (mahabhuta) is tasteless, and the six tastes | 
are developed when the mahabhuta ap enters into combina- 
tion, mechanical or chemical, with other mahabhutas. Sus- 
ruta notes that various kinds of kshiti are dissolved in the 
waters of different localities, and where the particles so dissolved 
consist predominantly of kishti, the water tastes acid or salt,— 
where predominantly watery, the resulting taste is sweet,— 
where the kshiti particles are mixed up with tejas, the, water 
tastes pungent or bitter, etc. Such is the case with mecha- 
nical mixtures. In the case of bi-bhautic or tri bhautic com- 
pounds Charaka mentions that substances with mahabhuta 
ap predominating in their composition taste sweet; with 
mahabhutas kshiti and tejas predominating, acid ; with maha- 
bhutas ap aud tejas predominating, salt; with mahabhutas 
vayu and tejas predominating, pungent; with mahabhutas vayu 
and akasa predominating, bitter; and with mahabhutas vayu 
and kshiti predominating, astringent (Charaka, Sutrasthana, 
Chap. 26; cf. Susruta, Sutrasthana, Chap. 42), 


In fact with the exception of Susruta’s waters which 
are mechanical mixtures, or rather solutions, all these ap- 
substances are organic products and, as such, penta-bhautic, 
ie, compounded of all the five mahabhutas; and the parti- 
cular ‘taste’ which is developed depends on the relative propor- 
tion of the mahabhutas, and the predominance of one or 
more of them in the penta-bhautic compound in question, 
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QUALITIES OF COMPOUNDS 


The isomeric modes of each: mahabhuta have specific 
colours, tastes, etc. due to their structure, i.e., the arrangement 
of their atoms; and the physicochemical characters of com- 
pounds, whether of the same or of different mahabhutas, result 
from the collocation in unequal proportion of the different forces 
latent in the atoms of the component substances, Charaka 
adds that the varied forms (textures) and colours of organic 
substances, whether vegetable or animal, are derived in the 
same way. 


Susruta ignores Charaka’s distinction between талаба 
and subtile bhuta, and views every substance as in reality 
penta-bhautic, and it is only the relative predominance of 
a particular bhuta or bhutas in any substance that determines its 
class ( Susruta, Sutrasthana, Chap. 41 ). 


CHEMICAI, AND PHYSICAL PROCESSES 


In the writings of the medical schools of ancient India, 
originating from Charaka and Susruta, we frequently come 
across instances of chemical composition and decomposition, 
by processes, more or less crude, of calcination, distillation, 
sublimation, steaming, fixation, etc. Mention may also be made 
of the various metallurgical processes described ; e.g., extrac- 
tion, purification, killing, calcination, incineration, powder- 
ing, solution, distillation, precipitation, rinsing or washing, 
drying, steaming, melting, casting, filling, etc. То these 
were added several special processes for mercury (e.g., fixation). 
Application of heat in different measures—strong, medium 


and mild, was often employed to give rise to the product 
in view, 


ORGANIC COMPOUNDS 


» These were divided into two classes—vegetable and animal. 
he molasses, the fermented liquors, the saps and juices of 
plants, fruit acids, vegetable ashes and alkalies, together with 
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the tissues of plants, are vegetable compounds. Honey, milk, 
curd, butter, fat, bile, urine, and other excreta, together with 
the organs and tissues of animals, are animal substances. 
Charaka notices vegetable as well as animal oils. “he viscous 
(oily) substances are classed under four heads—butters, oils, 
fats, and marrows, Salts may be either miferal or vegetable salt. 


Susruta divides poisons into two classes, vegetable and 
animal ; but several poisons, expressly termed mineral poisons, 
are included in the first class. 


‘All organic substances, whether animal or vegetable, 
aré penta-bhautic, being compounded of greater or less pro- 
portions of the five mahabhutas. 


All the component substances of the body are penta- 
bhautic compounds, though sometimes they are assigned to the 
particular bhutas which predominate in their compositions; e.g., 
bile to zejas, lymph, chyle, blood, fat, urine, sweat and other 
secretions to af, and skin, flesh, bones, nails, hair, etc., to kshiti 
(Charaka, Sarirasthana, Chap. II, IV and VIIJ. 


CHEMISTRY OF DIGESTION 


The’ chemistry of digestion has also been elaborately 
discussed by Charaka and Vagbhata. 


The food we eat contains five kinds of penta-bhautic 
organic compounds. From their radicles or predominant 
elements, the substances are named earth-compounds, ap-com- 
Pounds, tejas-compounds, vayu-compounds and akasa-compounds. 
The earth-compounds supply the hard formed matter of the 
body, the tejas-compounds give the animal heat (or the 
metabolic heat), the vayu-compounds are the sources of the 
motor force in the organism, the ap-compounds furnish the 
watery parts of the organic fluids, and the akasa-compounds 
contribute to the finer etheric essence which is the vehicle of the 
conscious life. Roughly speaking, the earth-compounds answer 
to the nitrogen compounds in the food, the tajas-compounds 
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to the hydrocarbons (heat producing), and the vayu-com 
pounds to the carbohydrates (dynamic). The af-compounds 
are the watery parts of food and drink. ^ The flesh, for example, 
is a tissue composed principally of earth-compounds, the fat, 
of the earth- and ap-compounds, the bones of earth- , vayu- and 
tejas-compounds. The tejas-compounds predominate in the 
composition of the blood. For purposes of digestion it is 
stated that different operations of the metabolic heat ( perhaps 
different digestive fluids are also meant) are required to digest 
the different substances in the food. 


FORMATION OF MOLECULAR QUALITIES IN 
CHEMICAL COMPOUNDS 


The Charaka school, which, we have seen, was an 
offshoot of the Samkhya, supplemented the above account oí 
inorganic and organic compounds with a characteristically 
Samkhya explanation of the formation of molecular qualities 
by chemical coribination. In Charaka's view, the colours, 
tastes, etc. of the molecules of chemical compounds result from 
the collocation in unequal proportion and from the unstable 
equilibrium of the different forces latent in the atoms 
(paramanus) themselves. 


CHEMISTRY OF COLOURS 


The colours of chemical compounds have also been ac- 
counted for on the basis of the doctrine of Charaka by his 
followers, Gangadhara, in the Jalpakalpataru, a commentary on 
the Charaka Samhita (Calcutta, 1869), furnishes the following 
explanation, 


The qualities of the atom tend to produce similar qualities 
in the molecule. A molecular quality is, therefore, the result of 
the conjunction or opposition, as the case may be, of the atomic 
tendencies. When, for example, the five bhutas combine to 
produce an organic compound ( the human body), tejas, аф and 
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kshiti (earth) tend to produce red, white and black respectively ; 
but in the body (a compound substance ) the yellow colour may 
happen to be produced as the result of these tendencies in that 
particular proportion and collocation, But the molecule forms a 
fresh collocation, redistributes the Mass and Energy, and sets 
up new forces in the system, which, coming into play, modify 
the potencies ( or tendencies ) in the component atoms and thus 
determine the resultant. This is elaborated into a curious but 
complete theory of the colours of chemical compounds. 


The colour and other qualities of a simple substance 
( ап isomeric mode of any bhuta ) are the result of the potencies 
lodged in that particular collocation of Mass, Energy and 
Essence. Now, when two such substances unite, their colours ete. 
tend to be produced, but the combination brings on a fresh 
distribution of Energy, Mass and Essence, and the forces thus 
set free may powerfully modify or even extinguish the separate 
tendencies or potencies of the component simple substances. 
For example, when we prepare a collyrium by mixing equal 
parts of sulphur and mercury ( the black sulphide of mercury ), 
we find the resulting compound black. It should be remembered 
that each of the substances (sulphur and mercury ) contains 
sattva ( Essence), rajas ( Energy) and tamas( Mass) in different 
proportions, and that predominant tamas ( Mass or Inertia ) 
always produces black, predominant sattva ( Essence ), white, 
and predominant rajas(Energy),red. Now, in the black sulphide 
of mercury, the white of the mercury tends to produce white, 
and the yellow of the sulphur yellow; and if these tendencies 
were not obstructed, the result would be a mixed colour. But, in 
the particular collocation in question, the tamas of the mercury 
becomes intensive, and the black of the now intensive tamas 
extinguishes the white of the uncompounded mercury, which 
was due to prevailing sattva, as well as the yellow of the 
uncompounded sulphur, which was due to the combined opera- 
tion of white-producing sat#oa and red-producing rajas. Again, 
when, with proper apparatus and by the application of heat, 
we combine mercury and sulphur to produce the red sulphide 
of mercury, the resulting colour is explained by the fact that in 
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this new collocation the rajas ( Energy ) of the mercury becomes 
intensive, and, extinguishing both the white-producing sativa 
of the mercury and the yellow-producing sattva-rajas of the 
sulphur, imparts a red colour to the compound. In these cases, 
as also in the formation of red by mixing powdered turmeric 
with lime, or whenever a new colour is produced in the 
compound, it is to be explained by the dominance of tamas, 
rajas or sattva, or their combinations, and the extinction of the 
uncompounded tendencies (or potencies) by the forces set 
free in the new collocation. But there are cases where the colour 
of the compound is a mixed colour resulting from the colours 
of the combining substances ; e.g., when sulphide of mercury 
and calcined tin are mixed, the resulting colour is evidently 
a mixed one (patala, pink), which is easily explained by the 
colours of the component substances. 


PARINAMA-VADA VERSUS ARAMBHA-VADA 


Charaka's view of the formation of a new quality or a new 
substance is based on the Samkhya teaching as to the conserva- 
tion and transformation of Energy, and brings chemical synthesis 
in a line with evolutionary change (farinam). On this view, a 
new substance may arise by spontaneous or isomeric change, 
i.e. by the interplay of Energies within the system of any given 
substance, in the absence of any action from without. New 
qualities like new substances are only readjustments of the old, 
and continual changes are going on by spontaneous disintegra- 
tion and recombination. Opposed to this evolutional view of 
chemical synthesis is the Nyaya-Vaiseshika doctrine of arambha- 
vada, according to which no change of substance or qualily, no 
effect, in short, can take place except by the action of one 
component element (substance or quality) on another. A binary 
molecule, for example, cannot possess any ‘specific quality’ of a 
kind not represented in each of the two component atoms, In 
the cosmic process, no atom can exist free and uncombined with 
another atom, and every specific quality in a substance can be 
ultimately analysed into the union of two ‘specific qualities’ of 
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the same class in two ultimate particles, which cannot be further 
divided. A single colour, smell or taste in a single particle, until 
it can link itself on to another specific quality of its own class 
in a second particle, cannot characterise any substance formed 
by the union of these particles as material causes. Hence an 
earth-atom cannot unite with an ap-atom, to form a new 
substance of which both the particles must be equally regarded 
as material causes. At any rate, such a compound, if effected, 
would be smell-less, as of the two constituent atoms, only 
one, viz. the earth-atom, possesses smell A compound of 
earth and vayu would be smell-less, colourless and tasteless, 
and so on. ‘The Nyaya-Vaiseshika does not deny that there 
may be compounds of different bhutas, nor does it deny the 
causal operation of specific qualities as efficient or energising 
(dynamic) causes, but it refuses to place these compounds on 
the same footing as compounds of isomeric modes of the same 
bhuta ; and it accepts the ‘material’ causality, in such cases, 
of only one of the bhutas, regarding the others as ‘co-efficients’. 


The earlier Samkhyas including the rñedical schools of 
ancient India brushed all this aside as a distinction without 
a difference. Тһе Vedantists, as we shall presently see, flouted 
this doctrine of arambha-vada. Тһе Jainas, in opposing this 
Vaiseshika view of atomic combination, hit upon a solution 
of the problem of chemical affinity. Others again, found out 
а via media. They held that a molecule of the structure KA 
(one atom of earth and one atom of ap) would exhibit some 
variety of colour and taste resulting from the joint action 
of the atoms and of their several colours and tastes. But as 
in the combination EA only the earth-atom possesses smell, 
and the ap-atom is smell-less, and as, moreover, no quality in 
a compound substance can result except from the joint action 
of the similar (potential) qualities of at least two component 
elements, it follows that a molecule of the structure EA 
would not manifest the energy of smell, potentially contained 
in the earth-atom. Hence, admitting the combination EA for a 
smell-less compound, the upholders of this view would suppose 
a molecule of the type Е.А (i.e., two atoms of earth and one 
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of ар) to explain any bi-bhautic compound of earth and ар 
(like the plant saps and fruit juices), which exhibits smell in 
addition to the peculiarities of colour and taste. 


Weights and Measures 


MEASURES OF TIME AND SPACE 


30 kshanas=1 day; 2 ghatikas = 1 kshana ; 30 kalas= 1 
ghatika ; 30 kashthas= 1 kala; 18 nimeshas = | kashtha ; 30 
tatparas = 1 nimesha ; and 100 £rutis = 1 tatpara. 

This makes a truti of time equal to 1/33,750 of a second, 
which is nearly the measure of the paramanu of time, as given 
in Vishnupurana (vide Bhaskara's Siddhanta-Siromani, circa 
1150 A.D.). 

The above measures were in use among the astronomers, 
but the physicists computed according to the following Table, 
given both in Udayana's Kiranavali and Sridhara's Nyaya- 
kandali : 

30 muhurtas = 1 day (24 hours) ; 30 kalas= 1 muhurta ; 30 
kashthas = 1 kala ; 18 nimeshas = 1 kashtha ; 2 lavas= 1 nimesha ; 
2 kshanas = 1 lava. 


This makes 1 kshana of the Nyaya-Vaiseshika equal to 
2/45 of a second. Тһе Nyaya assumes that the unit of physical 
change (or the time occupied by any single antecedent step 
in a causal series before the succeeding step is ushered in ) 
is equal to а kshana (zs of a second). The. astronomers 
were familiar with far smaller measures of time. 


MEASURES OF WEIGHT AND CAPACITY 


The Amarakosha mentions measures of three kinds— 
weight, length, and capacity. 

The krishnala ( gunja, raktika, the black- and red-berry of 
the shrub Abrus precatorius) was employed as a natural 
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measure of weight. 80 krishnala berries on the average weigh 
105 grains Troy, and this must be taken as the basis of 
our computation, though in current practice 80 krishnalas are 
taken to be equivalent to 210 grains. 


The conventional measures were, however ;—one gold 
masha was the weight of 5 krishnalas of gold, 1 suvarna 
or fola weighed as much as 16 mashas, and one pala as much as 
4 suvarnas or tolas. A pala of gold, therefore, weighs 320 
krishnalas ( Manu Chap. VIII ). 


с A masha of gold, therefore, would weigh 6$, grains, 
a fola, 105 grains (in current practice it weighs about 180 
grains); and a pala, 420 grains Troy. 


1 silver masha = 2 krishnalas, 1 dharana = 16 silver mashas ; 
1 pala = 10 dharanas. 1 krishnala = 1296 trasarenus. 


A trasarenu, as a measure of weight, therefore, is the 
equivalent of 7/6912 of a grain Troy, or double this according to 
current measures. 


But the £rasarenu of physics is a difierent conception. 
It stands for the ‘minimum visible’, ће, as the physicists define 
it, that which is just discernible' as а glancing particle in the 
slanting beams of the morning (or afternoon) sun, coming 
into dark room through a chink or orifice of a window. 
This is a measure of size. 


Measures of Capacity :—Here the standard was furnished 
by the kudava, a vessel described as 3 angulis long, 3 angulis 
broad, and 14 anguli deep,—with a cubical capacity of 184 
cubical angulis. 4 kudavas=1 prastha, 4 prasthas=1 adhaka, 
4 adhakas = 1 drona, and 4 dronas = 1 khari or bhara. 


24 angulis make | hasta, cubit, which may be taken 
to be 18 or 19 inches. 

A kudava would contain about 4 palas of distilled water 
at 30°С. 
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The supposed thickness of the just discernible mote in 
the sunbeam, called a paramanu in technology and a trasarenu 
in Natural Philosophy, follows directly from Varahamihira’s 
table :—8 paramanus make 1 rajas ( ratharenu), 8 rajas make 1 
balagra (filament of hair), 8 balagras make 1 liksha, 8 
likshas make 1 ушћа, 8 yukas make 1 yava, 8. yavas make 
1 anguli, 24 angulis make 1 hasta (cubit, 18 inches). “The 
thickness of the minimum visible (the finest perceptible mote in 
the slanting sunbeam) is, therefore, taken to be 3x2-?9 or 
1/349525 of an inch. The volume of a spherical trasarenu 
(or paramanu of the silpasastra or technology) would, therefore, 
be j7x3?x2-'? of a cubic inch. It may be here noted that 
such a trasarenu is supposed in the medical schools to contain 30 
chemical atoms (faramanus of Natural Philosophy) accord- 
ing to one estimate, or 60 according to another. The size of an 
atom must have been conceived to be less than m x 3 5-7 х 2-०5 
ofa cubic inch. ~ 


The magnitude of paramanu is called parimandalya in 
the Nyaya-Vaiseshika, the name suggesting that the paramanus 
were conceived to be spherical in shape. The Nyaya-Vaiseshika 
calls а paramanu a mere point without any dimensions, but 
in the Samkhya-Patanjala, a paramanu, though indefinitely 
small, had still dimensions, being divisible into tanmatras, 
which were themselves integrations of bhutadi. The diameter 
of a spherical paramanu must have been conceived to be less 
than 3x2-*? of an inch (Le, less than the conventional 
paramanu with which linear measures begin), and the volume 
of a paramann would, therefore, in accordance with Bhaskara’s 
formula, be smaller than $T X3° х 9-05 or тх32 9-61 of a 
cubic inch. The tanmatras were conceived as smaller still. 


That these were conventional measures arbitrarily assumed 
goes without question; for, of course, the Hindus had no 


physical data for a mathematical calculation of these minute 
quantities. : 
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I shall now proceed to give an account of the chemistry 
of the schools other than the Samkhya-Patanjala, and the 
affüliated Yoga and medical schools, discussed above. I shall 
confine myself here to the theory of the subject in the briefest 
outline. 


The Vedantic View 


The Vedantists believe Maya to be the ‘material cause’ 
of the world. The power of Maya is the power to realise 
the unreal—to impart practical Reality, or mediate existence, 
to that which does not and cannot possess absolute Reality 
or self-existence. Maya is at once real and unreal, while the 
Brahma (Self) is absolute Reality, absolute Intelligence and 
absolute Bliss. The world evolves out of Maya, so that Maya 
in the Vedanta replaces the Prakriti of the Samkhya. But 
Maya, and by implication the world, originate out of Brahma, 
not by a process of evolution, but of vivarta (self-alienation ). 
The self-alienation of the Absolute, acting through Maya, 
produces in the beginning akasa, one, infinite, ubiquitous, 
imponderable, inert and all pervasive. The world, thus begun, 
goes on evolving in increasing complexity. The other sukshma 
bhutas, classes of subtile matter, evolve from akasa, in an 
ascending linear order,—akasa giving off vayu, vayu giving off 
tejas, tejas giving off ар, and ap giving off kshiti. Akasa, 
one, infinite, all-pervasive, has the capacity of sound. Vayu, 
subtile gaseous matter, emanates from the universal akasa, and 
is instinct with the potential of mechanical energy (impact, 
pressure). Tejas, subtile radiant matter, emanates from vayu, 
and contains in potentia the energy of light and heat. Ap, 
subtile viscous matter, is the transformation of fejas, and is 
instinct with the energy that stimulates the nerve of taste; 
and lastly kshiti (Earth) subtile hard matter, which is the 
transformation of ap, possesses the latent energy of smell. 


But the subtile rudiments of matter must be compounded 
in vatious ways, to give rise to the gross consituent matter of the 
world. These forms of gross matter are called mahabhutas. 
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There are five kinds of mahabhutas ( gross matter corresponding 
to the five sukshma bhutas—subtile matter), and the process by 
which a mahabhuta is produced from the sukshma bhutas 
is called “panchikarana” (quintuplication). All the five sukshma 
bhutas are present as ingredients, though in different propor- 
tions, in each mahabhuta. 


The mahabhuta earth, gross earth-matter, is composed of 
four parts of subtile earth-matter, and one part each of 
the other forms of subtile matter. The mahabhuta vayu is 
composed of four parts of subtile gaseous matter, and one 
part each of the other forms of subtile matter. And similarly 
with the other mahabhutas. 


Hence if ak, v, t, ap ande represent the five forms of 
subtile matter (akasa, vayu, tejas, ap, and earth), and Ak, 
V, T, Ap, and E stand for the corresponding mahabhutas, we 
may represent the constitution of the mahabhutas as follows :— 

Ak &ak,. (v,. ty. api. e) ) ak, being the radicle, 

V5 v4. (ak - t4. ар,. ei), v, being the radicle. 

T=t,. (akı. v,. ap,. е, ), t; being the radicle. 

Ар=ар,. (ak,. v4. t4. e, ), ap, being the radiéle. 

E =e, (ak, vi. t,.ap,), e being the radicle. 

In forms of gross or complicated matter, the potenti- 
а! energies (qualities) become actualised. The mahabhuta 
akasa manifests sound; vayu, sound and mechanical energy ; 
tejas, sound, mechanical energy and heat-light ; ар, the energy 
of the taste-stimulus in addition; finally earth, the energy 
of the smell-stimulus added to the foregoing. 


Others hold that akasa, ether, never enters as a component 
part, and is always one and indivisible. In this view the four 
mahabhutas—vayu, tejas, ap and earth alone are supposed 
to be compounded, and by a process which may be called 
quaternion :— 

У =>. (ty. apy. ei) 

T —ts. (Vi. api. e, ) 

Ap=aps. (Vy. tye, ) 

Е=ез. (Vi. ty ap, ). 


M 
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These compound forms, as before, are supposed to 
exercise their specific energies actively. Others again hold 
that the mahabhutas—tejas, ab and earth alone are compounded 
by a process named : ¢rivrit-karana (triplication). Thus T=t,. 
(ap; 6), Ар=ар,. (ti. ex), Е =е,. (6. ap, ). 

The sukshma bhutas are forms of homogeneous and 
continuous matter, without amy atomicity of structure; the 
mahabhutas are composite; but even these are regarded as 
continuous, and without any atomic structure. "The Vedanta 
speaks of anu (paramanu) not as an ultimate indivisible 
discrete constituent of matter, but as the smallest conceivable 
quantum or measure of matter. In the Samkhya doctrine, 
the atomic structure is ordinarily accepted. The gunas are 
supposed to be bounded and indefinitely small in size (except 
the gunas giving rise to akasa and manas which are unlimited), 
and hence the tanmatras and paramanus must be conceived 
to have a discrete structure. 


PARINAMA— EVOLUTIONARY PROCESS 


When the mahabhutas are once formed, the different kinds 
of substances are derived from them by the evolutionary 
process called parinama (transformation). Matter is constantly 
undergoing change of state. The effect is only the cause in 
a new collocation. Change is of two kinds :— 


(1) Change by a spontaneous process, without external 
influence, including isomeric change. The Vedantists believe 
in spontaneous disintegration and reintegration., Action from 
without, impressed force ab extra, is not always a condition of 
change of state (whether of rest or of motion) ;—пог is it 
necessary that more than one substance should combine to 
generate another substance or variety of substances (e.g. the 
formation of curds from milk, of ice from water, etc.). 

(2 Change due to combination with other substances, 


Such combination may produce (i) a compound substance 
possessing like qualities with the constituents, or (ii) unlike 
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compounds with new qualities, “heteropathic effects". Апу 
new quality evolved through (chemical) combination is called 
samhata-bhuta-dharma, e.g, the intoxicating power of the 
fermented rice and molasses, which does not exist in the 
ingredients taken separately. This sambhuyakriya corresponds 
to chemical combination, and the Vedantists, like the Samkhyas, 
explain this only as the evolution of the latent energy in a 
new collocation. But, unlike the mediaeval Samkhya, the 
Vedanta freely recognises the combination of heterogeneous 
bhutas, Thus, earth, ap, tejas and vayu freely combine 
in different proportions and groupings to produce the variety of 
substances in the world. For example, the animal organism is a 
compound of all the five bhutas. It is not merely the 
concomitant or efficient causes that may be heterogeneous to 
the material cause, as the Naiyayikas contend, but several 
heterogeneous substances (bhutas) may unite as ‘material causes’ 
to produce a new substance. 


The Vedantists resolve all activities, physical, vital, as 
well as psychical, into modes of motiou, subtile cosmic 
motion. 


The Atomic Theory of the Buddhists 


The Vaibhashikas and the Sautrantikas hold that the 
vayu-atoms are touch-sensibles, having impact or pressure 
for their characteristic property, and by aggregation form the 
element vayw; the fejas-atoms are colour-and-touch-sensibles, 
having heat for their characteristic, and by aggregation form 
the tejas bhuta ; the ap-atoms are taste-colour-and-touch-sensib- 
les with a characteristic viscosity, and form the ap-element 
by aggregation ; and finally the earth-atoms are smell-taste- 
colour-and-touch-sensibles, possessing a characteristic dryness or 
roughness, and by their aggregation form the earth-clement. 
The bhutas thus originated combine to form aggregates, 


which are classed as inorganic substances, organisms’ and 
organs, 
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The Atomic Theory of the Jainas 


Of the nine categories of the Jainas, that of Ajiva 
(the not-Soul or non-Ego) consists of five entities, four of 
which are immaterial, viz., merit, demerit, space and time, and 
the fifth material. The last is called pudgala ( matter ), and this 
alone is the vehicle of Energy, which is essentially kinetic, 
ie, of the nature of motion. Everything in the world of 
not-Soul (the non-Ego) is either an entity, or a change of 
state in an entity. Pudgala (matter) and its changes of state, 
whether of the nature of subtile motion or of Evolution, 
must furnish the physical as opposed to the metaphysical basis 
of all our explanations of Nature. Pudgala (matter) exists in 
two forms, —апи (atom) and skandha (aggregate). The Jainas 
begin with absolutely homogeneous mass of pudgalas, which, by 
differentiation, breaks up into several kinds of atoms quali- 
tatively determined, and by differentiation, integration, and 
differentiation in the integrated, forms aggregates (skandhas). 
An anu has no parts, no beginning, middle or end. An anu 
is not only infinitesimal, but also eternal and ultimate. A 
skandha may vary from a binary aggregate to an infinitum. A 
binary skandha is au aggregate of two anus (atoms) а 
tertiary skandha is formed by the addition of an atom (ant) 
to the binary and so on ad infinitum. The ascending grades 
are (i) what can be numbered, (ii) indefinitely large, (iii) 
infinity of the first order, (iv) infinity of the second order, 


and so on. 
GENERAL PROPERTIES OF MATTER 


The specific characters of the pudgalas (Matter) are of 
two kinds, (i) those which are found in atoms as well as 
in aggregates, and (ii) those which are found only in aggrega- 
tes. Qualities of touch, taste, smell, and colour come under the 
first head. The original pudgalas being homogeneous and 
indeterminate, all sensible qualities, including the infra-sensible 
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qualities of atoms, are the result of evolution, Every atom 
thus evolved possesses an infra-sensible (or potential) taste, 
smell and colour, (one kind of each) and two infra-sensible 
tactile qualities, e.g., a certain degree of roughness or 
smoothness (or dryness ог -moistness 2) and of heat or cold. 
Earth-atoms, ap-atoms, etc. are but differentiations of the origina- 
Пу homogeneous pudgalas. The tactile qualities appear first, 
but qualities of taste, smell and colour are involved in the 
possession of tactile qualities. An aggregate (skandha), whether 
binary, tertiary, or of a higher order, possesses (in addition 
to touch, taste, smell and colour) the following physical 
characters :—(а) sound, (b atomic linking, or mutual attrac- 
tion and repulsion of atoms, (c) dimension, small or great, 
(d) figure, (е) divisibility, (f) opacity and casting of shadows, 
and (g) radiant heat and light. 


Sensible qualities. ‘Tactile qualities are of the following 
kinds :—hardness or softness, heaviness or lightness (degrees of 
pressure), heat or cold, and roughness or smoothness (or dry- 
ness and viscosity), Of those, the atoms (anus) possess only 
temperature, and degrees of roughness or smoothness; but 
all the four kinds of tactile qualities in different degrees 
aud combinations characterise aggregates of matter from the 
binary molecule upwards. The Jainas appear to have 
thought that gravity was developed in molecules as the result of 
atomic linking. Simple tastes are of five kinds,— bitter, 
pungent, astringent, saline and the sweet. Salt is supposed 
by some to be resolvable into sweet, while others consider it asa 
compound taste. Smells are either pleasant or unpleasant. 
The simple colours are five in number black, blue, red, yellow 
and white. Sounds may be classed as loud or faint, bass (thick) 
or treble (hollow), clang or articulate speech. 


The most remarkable contribution of the Jainas to 
the atomic theory relates to their analysis of atomic linking, 
or the mutual attraction (or repulsion) of atoms, in the 
formation of molecules, The question is raised in Umas- 
vati's Jaina sutras (circa A.D. 40)—what constitutes atomic 
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linking ? Is mere contact (or juxtaposition) of atoms sufficient 
to cause linking ? No distinction is here made between the 
forces that bind together atoms of the same bhuta, and the 
chemical affinity of one bhuta to another. The Jainas hold that 
the different classes of elementary substances (bhutas) are all 
evolved from the same primordial atoms. The intra-atomic 
forces, which lead to the formation of chemical compounds, 
do not, therefore, differ in kind from those that explain the 
original linking of atoms to form molecules. 


Mere juxtaposition is insufficient; linking of atoms or 
molecules must follow before a compound can be produced. 
The linking takes place under different conditions. Ordinarily 
speaking, one particle of matter must be negative, and the 


. other positive; the two particles must have two peculiar 


opposite qualities, roughness and smoothness (dryness and 
viscosity ?), to make the linking possible. But no linking 
takes place, where the qualities, though opposed, are very 
defective or feeble. We have seen that, ordinarily speak- 
ing, two homogeneous particles, і.е., both positive, or both 
negative, do not unite. This is the case where the qualities 
are equal in intensity. But if the strength or intensity of 
the one is twice as great as that of the other, or exceeds 
that proportion, then even similar particles may be attracted 
to each other. In every case, change of state in both the 
particles is supposed to be the result of this linking, and the 
physical characters of the aggregate depgnd on the nature 
of this linking. When particles of equal intensity (negative 
and positive) modify each other, there is mutual action; in 
cases of unequal intensity the higher intensity transforms 
the lower, it being apparently thought that an influence 
proceeds from the higher to the lower. All changes in the 
qualities of atoms depend on this linking. This appears to be a 
crude anticipation of the ionic theory of chemical combinations, 
very crude but immensely suggestive, and possibly based on the 
obsefved electrification of smooth and rough surfaces as the 
result of rubbing. The Tattvarthadhigama of Umasvati, which 
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expounds the theory, most probably dates back to the first 
half of the first century A.D. : 


[This may be compared to the Berzelius’s Dualistic 
Hypothesis of chemical combination.] 


The Nyaya-Vaiseshika Chemical Theory 


The relation of the specific characters of molecules 
(and higher aggregates) to the original atomic qualities is 
reduced in tlie Nyaya-Vaiseshika to certain canons, as embodied 
in their theory of atomic combination given below. - 


THEORY Or ATOMIC COMBINATION 


The four kinds of atoms are earth, ab, tejas, and vayu 
atoms, possessed of characteristic mass, numerical unit, weight, 
fluidity (or its Opposite), viscosity (or its opposite), velocity 
(or quantity of 3sapressed motion— vega); also characteristic 
potential colour, taste, smell or touch, not produced by the 
chemical operation of heat. Akasa has no atomic structure and 
is absolutely inert, being posited only as the substratum of 
sound, which is Supposed to travel wave-like in the manifesting 
medium or vehicle of vayu (air). Only the other four bhutas 
unite (or disunite) in atomic or molecular forms. "The orthodox 
view is that the Presence of earth-atoms is necessary when- 


ever chemical tragsformation under the operation of heat 
takesp lace, 


Atoms cannot exist in uncombined state in creation. 
They may combine in one or other of the following ways :— 


l. One earth-atom, by an original tendency, unites 
with another, to form a binary molecule. In the same way 
binary molecules of other bhu£as are formed. The atoms 
are possessed of an inherent parispanda (rotary or vibratory 
motion), and when they unite in pairs, so long as there i8 no 
chemical operation under the action of heat corpuscles, the 
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original qualities of the atoms produce homogenous qualities 
in the binary molecules. 


The question as to the existence of a triad, a tetrad, 
a pentad, etc. of atoms is one of the moot points of the 
Nyaya-Vaiseshika. The orthodox view is that the primordial 
infinitesimal particles (atoms) start with an incessant vibratory 
motion, and an inherent impulse that drives them to unite 
in pairs—a sort of ‘monovalency’, as it were, exhausted with 
the formation of a binary molecule. The binary molecules now 
combine by threes, fours, fives, etc. to form larger aggregates as 
the variety of elementary substances, the particular colloca- 
tion in any case being not only determined by physical 
causes, but also serving to satisfy the ends of the moral law 
in creation. 

According to Kanada’s view, atoms have an inherent 
tendency to unite, but some unite in pairs, others in triads, 
others in tetrads, etc. This may happen in two ways,— 
either by the atoms falling into groups of threes, fours, etc. 
direct, or by the successive addition of One atom to each 
preceding aggregate. 

A-triad (ryanuka), then, holds together three atoms 
(asas), not three binary molecules (deyanukas) as on the 
orthodox hypothesis. Similarly with tetrads, pentads, etc. 

In Prasastapada's view, these binary molecules are grouped 
by threes, fours, fives, etc. to form different isomeric modi- 
fications. ‘The variety of Earth-substances is due to differences 
in the arrangements of the molecules (e.g, their greater or 
less density, and, above all, their grouping or collocation), which 
account for the specific characters manifested by these isomeric 
substances. 

According to Udayana (in Kiranavali), these original 
differences in molecular grouping, leading to distinctions of 
genera and species, however mechanically or physically explain- 
ed, come under the operation of moral and metaphysical causes, 

e. ‘of ideal ends in the moral government of the Universe, 
which are superimposed upon the physical order, but which 
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do not come within the scope of Natural Philosophy. An 
elementary substance, thus produced by primary atomic 
combination, may, however, suffer qualitative change under 
the influence of heat. “he process is as follows :—(1) The 
impact of heat corpuscles decomposes the binary (tertiary 
or quarternary) molecules into homogeneous atoms possessing 
only the generic characters of the bhuta concerned ;—(2) 
the impacts of heat particles continue, and transform 
the characters of the atoms, determining them all in the 
same Way ;—(3) the heat particles continue to impinge, and 
reunite the atoms so transformed to form binary (or other) 
molecules in different orders or arrangements, which account 
for the specific characters or qualities finally produced. The 
Vaiseshika holds that there is decomposition into homogeneous 
atoms, transformation of atomic qualities, and finally recom- 
bination, all under the influence of heat. The Nyaya, on the 
other hand, thinks that the molecules and larger aggregates 
assume the new characters under the influence of heat 
without decomposition into homogeneous atoms, or change 
of atomic characters, 


CHEMICAL COMBINATION 


Chemical combination takes place either between two 
or more substances which are isomeric modifications of the 
same bhuta, or between substances which are modes of different 
bhutas. 


A. Mono-Bhautic Compounds :—The simplest compounds 
are mono-bhautic compounds, ie., compounds of different 
substances which are isomeric modes of the same bhuta. 


(a) Mono-bhautic compounds of the first order :— Under 
the impact or impulse of heat corpuscles, the substances in 
chemical contact break up into their atoms. ‘These atoms are 
homogeneous, possessing only the original physical and 
chemical characters of the bhuta concerned. As the spetific 
differences between isomeric substances arise from the arrange- 
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ment or collocation of the atoms, the substances lose their 
distinctive marks on decomposition into thelatter. Under the 
continued impact (or, it may be, impulse) of heat particles, 
these atoms take on new characters. It is heat and heat alone 
that can cause this transformation of the colours, tastes, smells, 
etc., in these original bhuta-atoms. What particular colours, 
tastes, smells or physical characters will be produced in the 
atoms depends on (1) the nature of the constituent substances in 
contact, (2) the intensity or degree of the heat, and (3) the 
species of tejas-corpuscles that impinge on the atoms, or the 
nature of the impact. 
° 


Now when atoms have all been determined in the same 
way, they begin to recombine again under the impact (or 
impulse) of the heat particles, giving rise to binary molecules 
(or tertiary, еіс.) ; and these then form higher aggregates. It 
seems to be generally held that at the final step one or more 
atoms of one constituent substance unite with one or more 
atoms of the other constituent substance or substances to form a 
molecule of the compound ; but the question is not of much 
significance for mono-bhautic compounds of the first order; as 
in these cases, the atoms have before this all lost their distinc- 
tive characters and become homogeneously transformed. The 
compound so produced will possess the new characters of the 
transformed atoms, so far as taste, smell, etc. are concerned; 
but as the molecular arrangement or structure may vary, 
different compound substances may result from the same 
components. 


(b) Mono-bhautic compounds of higher orders :— А gain, 
mono-bhutic compounds of the first order may chemically 
combine to form higher compounds, and as the ultimate 
bhuta substratum is the same, the process of decomposition 
and recomposition will be essentially the same as before. 
The only doubtful point is whether in this case the component 
compound substances are broken up only into their constituent 
moletules, or into the original homogeneous bhuta-atoms. Some 
of the later Vaiseshika scholiasts hold that the latter happens iu 
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every case of chemical composition, however complex ; but 
the earlier Vaiseshika conceived that in the case of com. 
pounds of compounds, the decomposition does not proceed 
so far as the original bhuta-atoms ; but that it is the specifically 
determined atoms, constituting the molecules of the com- 
ponent compounds, that are transformed under the impact of 
the heat-corpuscles: and then one such transformed atom 
(one or more according to another version) from the molecule of 
one component unites with one similarly transformed atom (one 
or more according to the other version) from the molecule of the 
other component. In this hypothesis it is assumed that the 
atoms are similarly transformed, i.e., become endowed with 
the colour, taste, smell, etc. of the product, the moment 
before the chemical combination takes place. Similarly, when 
milk is transformed into curd, one view is that the trans- 
formation takes place (under internal heat) in the constituent 
atoms of the milk molecules, atoms specifically determined as 
milk, and not in the original atoms of the bhuta (or bhutas) 
entering into the composition of milk. In these cases, the 
atomic contact is called “constituent contact”, and all the 
atoms ate equally regarded as material causes of the 
compound. 


B. Hetero-Bhautic Quasi-Compounds :—The N yaya-Vai- 
seshika maintains that in the case of bi-bhautic (or boly-bhautic) 
compounds, which are only quasi-compounds, there is anot her 
kind of contact between the heterogeneous atoms of the different 
bhutas ; this may be called “dynamic contact”, In some cases, it 
so happens that the atoms of different isomeric modes of the 
same bhuta do not chemically combine under the mere 
application of heat s—they require to be surrounded (and 
‘excited’ or ‘energised’) by atoms of different bhutas. For 
example, in the case of the oils and fats, as well as of plant saps 
and fruit juices, the Earth-atoms must be dissolved in water (Gf), 
and it is only when the water.atoms (gp-atoms) congregate 


and the Earth-atoms (with the water atoms in dynamic cohtact) 
now take on peculiar infra-sensible characters (colours, tastes, 
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smells) under the impact of the heat-corpuscles, and then, under 
further impact, fall into groupings or collocations (of a very 
peculiar nature to be presently explained) which determine the 
nature of the composite substance thus produced. Here it is 
the water-atoms that are dynamic, and excite the Earth-atoms, 
and these substances, oils and fats, as well as acids, are, because 
of the Earth-radicles, regarded as Earth-compounds (or Earth- 
substances). In the above instances, af (water) acts as dynamic, 
but #ejas and vayu can also act in the same way on Earth- 
particles. Conversely, Earth-particles may act dynamically on 
the atoms of the other bhutas. For example, in the case of 
mércury and the metals which are conceived in the Nyaya- 
Vaiseshika to be igneous bodies (in fact they are supposed to be 
formed under the subterranean heat), the tejas corpuscles are 
believed to form the radicles, and the Earth-particles are 
dynamic, 


It was also believed that even gold can be evaporated and 
made to disappear by the application of intense heat. But while 
every bhuta can act dynamically as exciter ог etiergiser, it is the 
earth-bhuta alone which is capable of exercising the power of 
arrest or inhibition of molecular motion, or the motion of 
particles due to gravity as in fluids, or the power of counter- 
acting the tendency in a given set of atoms to fall into a 
peculiar order or group. 


Oils, Fats, Milks—Bi-bhautic quasi-compounds, with ap as ` 
energiser :—Oleaginous substances are divided by Udayana into 
(1) oils, derived from vegetables, (2) butters, derived from milk, 
and (3) fats, derived from animals. The medical schools, as we 
have seen, recognise animal oils as distinguished from vegetable 
oils. Vegetable fats are also mentioned. Vachaspati in the 
Tatparyyatika contends that mustard oil has not the flavour and 
smell characteristic of the true oils (sesamum, linseed, etc), and 
is classed with the latter by convention. Judged by the flavour 
test, amiksha (the casein substance fromed by mixing milk- 
curd with hot boiled milk) is to be classed with milk-substances. 
So also takrc, whey,—but vajing, the thin fluid that is left after 
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the amiksha (casein substance) is separated, cannot be classed as 
milk. It may be added that the milks and curds, as well as oils 
and fats derived from different species of vegetables or animals, 
are supposed to differ in their ultimate structural arrangement 
and therefore in kind; but Vallabha thinks that the ghees 
(clarified butters), prepared from different kinds of milk, are of 
the same kind; in other words, the milks and curds are 
“polymeric”, the ghees (clarified butters), ‘isomeric’, using these 
terms as before in a loose general sense. Vallabha notes that 
ghees do not differ in kind, as milks and curds do. 


MIXTURES LIKE SOUPS, SOLUTIONS, ЕТС, 


A soup is a physical mixture of a peculiar kind, from 
which evaporation ordinarily sets the water free. When meat 
is boiled in water, there is the application of heat, with chemical 
changes in the meat ; but the combination of meat-particles and 
water-particles in the soup is only a physical combination, and 
not a chemical one. It is, of course, not a true compound, 
neither is it a quasi-compound like milk (in which the 
water-particles are energisers of the Earth-particles. Milk, 
for example, retains its milky substance, when it coagulates 
от becomes solid (this of course is also the case with топо- 
bhautic substances, whether elementary or compound, e.g., 
water, which becomes ice); but the substance we calla soup or 
' solution ceases to be a soup or solution, the moment it solidifies. 
Uddyotakara notices gruel, baths, and lyes (alkaline solutions) 
as mixtures of this class. 1 


CHEMICAL ACTION AND HEAT 


The operation of heat is, of course, universally implied 
in chemical combinations. Where the application of external 
heat is wanting, Vatsyayana, the great Doctor of the Nyaya, 
points to the operation of internal heat. In the case of 
combustion, we have seen, Vijnana-bhikshu explains the- heat 
as latent in the Karth-substance, the fuel, from which it 


» 
1 
t 
| 


PHYSICOCHEMICAL THEORIES OF ANCIENT HINDUS 301 


breaks forth. Udayana points out that the solar heat is the 
source of all the stores of heat required for chemical change 
in the world. The change of colours in grasses, for example, is 
due to tejas, in the form of latent (invisible) heat, not in the 
form of agni (fire); and the cold in winter cannot take away 
this store derived trom the sun (Udayana,— Kiranavali). Similar- 
ly, it is under this solar heat that the unripe mango ripens, 
ie, changes colour, taste, smell, etc, showing that there is 
chemical transformation, or subtile decomposition and recom- 
position, going оп; and this is also the case with the rusting 
of the metals, which is a combustion due to the solar heat, even 
as the conversion of food into chyle and of chyle into blood 
are instances of chemical action due to the internal animal heat. - 
But the kind of contact with heat-corpuscles, in other words, 
the kind of chemical action which transforms colours, is 
supposed to differ from that which transforms flavour, and this 
last from that which produces a change of smell, or tactile 
quality (Nyayabodhini on Annam Bhatta’s "l'arkasamgraha), 
Heat and light rays are supposed to consist of indefinitely small 
particles, which dart forth or radiate in all directions rectili- 
nearly with a sort of conical dispersion and with inconceiv- 
able velocity. They may either (1) penetrate through inter- 
atomic (or inter-molecular) spaces as in cases of conduction 
of heat, which when applied under the pot boils the water, 
or fries the paddy where there is no chemical action in the 
pot, no decomposition and recomposition of its atoms, no change 
in the molecular collocation ; or, as with light rays im cases 
of translucency or transparency penetrate through the inter- 
atomic spaces with parispanda of the nature of deflection 
or refraction in the same way as when fluids penetrate 
through porous bodies: or, (2) these rays or particles may 
impinge on the atoms and rebound back—which explains 
reflection, or otherwise be obstructed by the atoms in their path, 
which would explain degrees of opacity, the casting of 
shadows, etc. all these operations being also physical, and 
unaftended with decomposition and recomposition or alteration 
of molecular grouping; or lastly, (3) these rays may strike 
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the atoms in a peculiar way, so as to break up their 
grouping, may transform the physicochemical characters of the 
atoms, and may again recombine them, all by means of continual 
impact with inconceivable velocity, an operation which explains 
all cases of chemical combination. 


ARRANGEMENT OF ATOMS IN SPACE 


The Nyaya conceives atomic magnitudes as parimandalya, 

8 term indicating a spherical shape. 'To conceive position 
in Space, Vachaspati takes three axes, one proceeding from 
the point of sunrise in the horizon to that of sunset on any 
* particular day (roughly speaking from the East to the West) ; a 
second bisecting this line at right angles on the horizontal 
plane (roughly speaking from the North to the South); aud 
the third proceeding from the point of their section up to 
the meridian position of the sun on that day (roughly speak- 
ing, up and down). The position of any point in Space, 
relatively to anctifer point, may now be given by measuring 
distances along these three directions, ie., by arranging in 
a numerical series the intervening points of contact, the 
less magnitude or distance being that which comes earlier 
in this series, and the greater that which comes later. ‘The 
position of any single atom in space with reference to 
another may be indicated in this way with reference to the three 
axes. But this gives only a geometrical analysis of the 
conception of three-dimensioned Space, though it must be 
admitted in all fairness that by dint of clear thinking it 
anticipates in a rudimentary manner not only the foundation of 
solid (co-ordinate) geometry, but also of the geometry of 
position, and especially the conception of Space as a mani- 
fold, which alone can serve as the basis of a generalisation 


comprehending all different kinds of geometry, Euclidean 
and nen-Euclidean. 


The original physical arrangement of atoms is also given. 
Each atom is in contact with six other atoms, which gives a 
cubical arrangement. (Vachaspati, Tatparyyatika, Chap. IV. 


| 
| 
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Ahnika 2, Sutra 25): This is the typical primordial arrange- 
ment; and variations in the collocation of atoms and molecules, 
as we have seen, were conceived to account for the variety 
of isomeric modes of the same bhuta, as well as of mono-bhautic 
and poly-bhautic compounds. 


The molecular arrangement in the case of the bi-bhau- 
tic compounds is very peculiar. Two substances, say Earth and 
ab (water) form a quasi-compound first; and each substance 
breaks up into atoms, when one atom of Earth comes into contact 
with one of af. But the two do not form a binary molecule. 
Instead, this contact of heterogeneous atoms leads to a 
curious result. The atom of Earth combines with a neighbour- 
ing atom of its own class, and forms a binary molecule. 
Simultaneously the atom of ap combines with another ap-atom, 
and forms a binary molecule, Now the first binary molecule 
links on to the atom of af, and similarly the second binary 
molecule links on to the atom of Earth. The moment after, the 
two binary molecules take on the physicochemical character of 
Earth and ар respectively, and simultaneously with the 
assumption of these physicochemical characters, the binary 
molecules enter into complex contact. In all this process, work 
is done ouly in the first instant, in the contact of an atom of 
Earth with one of ap; the resulting contacts, of atom with 
binary molecule and of the binary molecules with each other, 
involve no further expenditure of Energy. Thus we get a 
particle holding two binary molecules (of Earth and ap 
respectively) in complex contact, and such particles continue to 
be formed, In this way the particles of the two substances 
arrange themselves, and the peculiarity of this molecular 
arrangement explains the resulting mixed or compound 
qualities of this class of quasi-compounds. 


39 
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The whole process may be graphically represented as 
follows :— 


Molecules of a bi-bhaulic quasi-compound ;—graphic formula of complex contact 
E «an atom of Earth, W = ап atom of Water (ар). 
E 


| = а binary molecule of Earth, | =a binary molecule of 


W Water (ap). 


Molecular and Atomic Motion— Parispanda 


Parispands sometimes stands for atomic and molecular 
motion, but more often for the subtile motion of atoms or 
molecules. The radical meaning of the term is whirling or 
rotary motion, a circling motion, but it may also include 
simple harmonic motion (e.g., vibration). All action, operation 
or work, is ultimately traced to this form of subtile motion 
lodged in the atoms or in the matter-stuff. ‘The Vedanta, 
for example, speaks of a cosmic vibratory motion. Akasa 
in the Vedanta, as we have seen, is the first stadium in the 
evolution of matter, which gives off vayu, which gives off 
tejas, and so on; but akasa (Ether) itself passes through two 
stages before the emanation of the sukshma-bhuta vayu :— 
(1) the motionless ubiquitous primordial matter-stuff (bhutadi 
in Samkhya) called puranam kham, and (2) a subtile integration, 
the pure unquintuplicated sukshma-bhuta called vayuram kham 
(¢anmatra stage in Samkhya). It is this subtile akasa, in its 
tanmatric integration, ie. in the derivative form, which is 
subject to an incessant parispanda. The gaseous stage of 
matter (the Vedantic таун) is indeed matter in a state of 
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barispandic motion. ‘The Samkhya also conceives this paris- 
panda to characterise every process and phenomenon of cosmic 
evolution. Bhutas, organisms, mental organs, as modes of 
Prakriti, are all subject to this parispanda. On the other hand, 
Prakriti as the avyakta, the a-cosmic, the unmanifest ground, 
with resolution only of like to like, is devoid of all farispandic 
motion. The Nyaya-Vaiseshika finds parispanda in all forms of 
matter, except akasa which, in that system, is non-atomic and 
incapable of any change or activity. But all atoms, from those 
of vayu downwards, are in incessant motion. ‘The world at 
bottom is an infiinitude of continually whirling (or vibratory) 
particles. All physical action consists in motion. The Nyaya- 
Vaiseshika rejects force, power, operation, except as modes of 
motion. But, though all action of matter on matter is thus 
resolved into motion, conscious activity is sharply distinguished 
from all forms of motion. In this Nyaya-Vaiseshika differs from 
Samkhya-Vedanta, which, as we have seen, considered every- 
thing other than Intelligence, the Purusha or the transcendental 
Self, to arise in the course of cosmic Evolution, and therefore, 
to be subject to parispandic motion. 

The wave-motion and current-motion or convection have 
been termed gati-santana (gati means velocity, santana denotes 
serial motion; motion which progresses forwards. Mere 
vibration has been described as kampa-santana or spandana. 
Charaka notes three kinds of santanas, serial motions, viz., 
those of water, sound and light. Chakrapani points out that a 
wave of sound travels more rapidly than a wave of water, and 
much less rapidly than a ray of light. The last named implies 
the rectilinear propagation of indefinitely minute corpuscles, in 
all directions, with inconceivable velocity, and a sort of conical 
dispersion (cf. Uddyotakara—Vachaspati). A wave of water 
implies the transmission of vibratory motion in the water 
particles. A wave of sound is conceived by some on the Av lo 
of a wave of water; only the air waves, or the sound waves n 
and through the vehicle of air waves, travel by у concentric 
circles not in one but in all planes (this assur Jes transverse 
waves). Others hold that the air waves, or the’ sound and air 

/ 


306 APPENDIX 


waves, are propagated by the transmission of the vibration in 
all directions, leading to conjunction and disjunction of air 
particles, so that the waves may be said to expand by alternate 
concentric spherical layers of rarefaction and condensation (this 
assumes longitudinal waves. The Vakya-padiya describes 
articulate sounds (varnas), and indeed all sounds (sabdas), as only 
forms of air set in motion, with rarefaction and condensation, 
and capable of variations of velocity and configuration ( Vakya- 
padiya, Kanda I, Sloka 109 ). 


The Weight of Air 


Udayana argues that air must be a distinct and indepen- 
dent bhuta ; for if air were made of the earth-bhuta, it would 
have weight, and it has none. То prove the absence of weight, 
he refers to an experiment. 


A small bladder made of thin membrane, filled with air, 
Will not cause a greater descent in the scale of a balance than the 
same bladder weighed empty. Hence, the air possesses no 
weight. Тһе” Udayana makes an interesting statement. It 
may be objected, he says, by one who accepts the weight of 
air—that this argument is inconclusive. For, a counter- 
experiment may be suggested. The balloon filled with smoke 
(ог gas—dhum) rises in the air, whereas the air-filled balloon 
comes down. This would go to show. that air has weight. 
Udayana replies that this would only show that both smoke and 
air have no weight. The Hindus appear to have been ignorant 
of the principle of Archimedes, at least as applied to gases. 
Vallabhacharya in the Lilavati speaks of a peculiar resistance 
to sinking exercised by water, which explains the tendency in 
certain objects to float or to come up to the surface of the water ; 
but the description shows that he had no clear ideas on the 
“subject (cf. Udayana, Kiranavali—vayu-nirupanam). 


^a 
д ч fuller reference to the subjects dealt with in this 
section S 


“Positive Sciences of the Ancient Hindus” by the 


same autho 
° 
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een 


Extracts from 
VRINDA . 
उन्दलिस्बितसिद्वयोगादुडुतानि वचनानि-- 


रसेळेण समायुक्तो रसो TAAT | 
ताम्बूलपत्रजो वाथ लेपनं यौकनाशनम्‌॥ УІ, 13. 
ब्रिफलाव्योषसिन्धृत्ययष्टीतुत्यरसाच्ज्ञनस्‌ | 
प्रपोण्डरोकं заи MA ата चतुदश ॥ 
्रव्यागिरतानि dar वत्तिः काव्या नभोऽम्बुना। 
नागाञ्जुनेन लिखिता each पाटलिपुत्रके ॥ 

LX, 148-149, 
सर्व्वेषां लोहजातानां कान्त भवति कान्तिक्ष्स्‌। 
+ क पाचयेल्लोहमादौ सप्तदिने . 27 | 
धाव्रो पिण्डारक तस्वरसेनार्केर | 
स्थापयेत्‌ + + + | 
काकमाचोरसे पश्चात्‌ * ॐ | 
पुनर्मज्जान्ते Weda खलितव्यं илаа: | 
чигеш विधातव्यप्रप्रमत्तेन धोमता। 
इति स्थ्यमुखेनेव मारणं परिकीर्तितम्‌ ॥ 
के... # कै ж लोहमारणम्‌। 
रसगन्धकतास्त्राणां चण क्त्वा समाक्षिकम्‌। c 
पुटपाकविधी पक्षा मधुनालोडा संलिहेत्‌ ॥ 


Abbreviations used : M. Ms. = Madras Manuscri?'- 
K. Ms, = Kásmir Manuscr!Pt 
R. R.S, = RasaratnasamiIchchaya. 
Rr. by Nag, = Rasaratnakar? by Nágárjuna. 
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सव्वैरोगहरञ्च तत्पर्पटाख्यं रसायनभ्‌ ॥ 
पटौतास्त्र, रसायनाधिकार: | 
мв गन्धकस्य ACE पारदस्य च । 
विड़ालपदमात्रन्तु लिह्य़ात्तन्मधुसर्पिषा ॥ ' 
Tasty, अस्ल्पित्ताधिकारः | 


CU à w. 


(1) The edition o! We published by the Anandásrama Press, Poona, does 


not contain the last th&ee slokas, which, however, occur in the K. Ms. of 
the same, 


Extracts from 


| ВАЗАВАТМАКАВА 


नागाजुन-विरचितात्‌ 
रसरल्लाकरादुदु ताः BAT । 


| 

| अथ महारसशोधनं व्याख्यास्याम; | 

| fana चित्रं यदि xa 
शिरोषपुष्पाग्ररसेन भावितम्‌ | 

| fad सुवणं तरुणार्कसन्निभं 

| करोति गुच्नाशतमेकगुच्जया ॥ 1. 

राजावरत्तशोधनम्‌ | 

| किमत्र चित्रं यदि पोतगन्धकः 
पलाशनिय्यासरसेन शोधितः | 
आरण्यकीरुत्पलकैसु पाचितः 

| करोति am faga काञ्चनम्‌ 2. 

| गन्धकशुद्धिः | 

fraa चित्रं रसको रसेन 

| * * * * | 

| क्रमेण कत्वाम्बुधरेण Ta 
करोति we त्रिपुटेन काञ्चनम्‌'॥ Э. 

|| रसकशोधनम्‌ | 

E . на fad दरदः सुभावितः 

x पयेनः मेष्या TEA SATA: | 


= 


1) Agrees nearly with Казагпауа ; cf. Do, Sans, Texts, VIL, 34. 


(2) पयसा 15 the correct form 


40 
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fad सुवण wes 
करोति साच्षाइरकुदठःमप्रभम्‌ ॥ £. 
exem: | 
कुलत्यकोद्रवकाथे नरमूत्रेण पाचयेत्‌ | 
वेतसाद्यन्हवर्गेण сеп चारं घुटत्रयम्‌ ॥ 5. 
` на चित्रं कदलोरसेन 
सुपाचितं सूरणकन्दसंस्थम्‌ | 
वातारितैलेन waa ताप्य' 
घुटेन ew ача и 6. › 
माच्षिकशोधनम्‌ | 
тат विमला पथ्या रम्भातोयेन sai 
लवणैरवक'टुग्धेन तास्त्रपत्नाणि लेपयेत्‌ 9. 
अग्नो सन्तप्य निगूण्डोरससिक्नानि सप्तथा। 
सासान्‌ वसुरसेनेव शुल्वशद्दिर्भविष्यति ॥ 10. 
परतः सब्बेलोहशोधनम्‌ | 
अस्ल्ववेतशवा-यास्ल्मेषोतोयेन शुध्यति॥ 11. 
{ней 1 
चपलाद्या धातवः सर्ब्बे जस्बोररसभाविताः। 
शोधितास्त्रिदिनं पद्चरृत्तिकाभस्मलावणे: | 
адат: संशोधयन्ति घुटपाकेन काञ्चनम्‌ 12. 
Батина | 
नागेन चारराजेन чаба мар | 
तारं (азтабан पिशाचोतैलमध्यगम्‌ ॥ 13. 
areata: | 


(1) The text reads बक्त, which is incorrect. 


(2) This verse also occurs in Rasárnava. 
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अहो नु ча एथिवोभवेन 

alta मेषोपयसा #89 | 

तैलेन xw छुतषोड़शांशं 

чач wa शशिशड्सब्रिभ्म | 14. 
मोक्षमारोटपालाश-च्षारगोमृत्रभावितम्‌ | 
वन्त्रकन्द्शिखाकल्क-फलमूलसमन्वितम्‌ ॥ 23. 
तत्कल्कं करटकं пата वैक्रान्तमन्भवम्‌ | 
सारघेन' समायुक्तं भेषश्ङगो ट्रवान्वितम्‌॥ 24. 
पिण्डितं मूकसूषास्थः धामितञ्च हठाग्निना। 
ада पतते सत्त" वैक्रान्तस्य न संशयः ॥ 25. 


j वैक्रान्तसतत्वम्‌ | 
ale qaqas सष्टतमभिनवं 
गो रसं Wa 


भूयो атаа कदलिरसयुतं 5 
भावितं कान्तितप्तम्‌ | 
मूषां कृत्वाग्निवर्णामरुणकरनिभां 
प्रत्षिपेन्माक्षिकेन्द्र' 
aa ата पतति च सहसा 
Serre. ॥ 25. 
मदाववचार्कचोराभ्यां स्त्रोस्तन्येन सुभावितम्‌। 
मषायामस्निवर्णयां दरवेत्ताप्य न संशय: ॥ 26 
акш тает ताप्यं स्वोस्तन्यमहितम्‌ | 
чаны निपतति सत्य सूषा तु अग्निवत्‌ ॥ 27. 
काञ्जिकं TETUA ата कटुत्रिकम्‌। 
कत्वाम्बुसध्भ्यां पक्क वत््रपायसभावितम्‌ ॥ 28. 


p 


(1) These couplets also occur in R. R. S,, with this difference that in the 
latter नवसार has been substituted for सारघः 
(2 Cf. Rasárnava. Vide Sans, Texts, УП. 12—13. 
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TEH wd Wiz संयुतं gata च । 
міна सूकमूषायां शशिशल्वनिभं भवेत्‌ ॥ 29. 
कदलोरसशतभावितं ्ठतमध्वेरण्डतेनपरिपक्षम्‌ | 
ताप्य' "मुञ्चति as ada ब्रिसइगते ॥ 30. 
माकतिकसत्वपातनविधिः | 
क्षारस्रहेश धान्यान्ले रसकं भावितं बहु । 
ऊर्णं लाज्ञा तथा чеп भूलता धमसंयुतम्‌ ॥ 31. 
я=нчтла чё гађа समन्वितम्‌ | 
wa कुटिलसङ्काशं पतते नात्र संशयः' | 32. 
रसकसच्चम्‌ । 
विमलं शिग्रुतोयेन काक्षोकासोसटङ्करेः | 
वघ्वकन्द्समायुक्त॑ भावितं कदलोरसेः ॥ 35, 
माचोकचारसंथुक्तं धामितं THATS | 
WW чеч її पतते नात्र संशय;? | 36, 
विमलसत्त्वम्‌ । 
दरदं पातनांयनंत्रे पातितद्च जलाशये | 
सत्त्व सूतकसङझ्ाशं जायते ата संशय; ॥ 37. 
दरदसत्त्वम्‌ । 
गन्धकञ्च प्रभावेण He खभावतः। 
ततः ख्यातं महासत्व रसेन्द्रस्य समं ततः ॥ 38. 


अभ्वकादिसप्लपातनविधि: | 


* * * * * 
एक एव महाद्रावो पार्व्वतोनाथसब्भव:। 
किं पुनस्त्रिभि: संयुक्तो वेतसा्ान्हकास्छरिकैः ॥ 50. 


(1) Cf, Rasárnava, Benares MS, У. 37—38. 
(2) Cf. Sans, Texts, R, R, 5. Bk. ii, 103—104, 
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मुष्काफलानि सप्ताह वेतसास्लेन भावयेत्‌। 
पुटपाके wem द्रवते सलिलं यथा । 
कुरुते योगराजोयं रल्लानां द्रावणे परम्‌ ॥ 51. 
अभ्वकादिद्युतपातनविधि: | 
तालेन ag दरदेन еї 
नागेन за शिलया च नागम्‌। 
गन्धाशमना चैव निहन्ति we 
ате माक्षोकरसेन हन्यात्‌ ॥ 52. 
* * Li + 
शुल्वम्‌ अजाक्षोरसुगन्धकेन 
तारं gagan | 
यद्यस्य धातोर्विहितञ्च युक्त 
निरुत्यघात॑ कथितञ्च =: ॥ 54. 
заб लोहानि रसोभवन्ति 
रसेन युक्त्यामयनाशनानि । 
अभ्यासयुक्त्या पलितादिनाशं « 
कुव्वेन्ति ama जराविनाशम्‌ ॥ 55. 
इति नागाजुनविरचिते रसरल्लाकरे वजमारण- 
सतत्वपातन-त्रस्त्रकादिषटुतिद्राव ग-वञ्रलोच- 
सारणाधिकारो नाम दितोय:। 


अथातो रसबन्धाधिकारं व्याख्यास्यामः 1 
जम्बोरजेन sara 
क्षाराणि पञ्च लवणानि कटुत्रयञ्न । 
бат सुरभिसूरणकन्द्‌ एभिस्‌ 
Заба WARATA ॥ 1. 


चारणजारणविधिः | 
* * * * 
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प्रज्ञापारमिता निशोथसमये < प्रसादीकतं 
नान्तरा етае रसेन्ट्रममलं नागाजुनप्रोदितम्‌ ॥ 4 
* = * * 
रसं Зана аёт पौठिकागिरिगन्धकम्‌ । 
दिपदौरजनोरन्भां मर्दयेत्‌ टइः्णान्विताम्‌ ॥ 30. 
नष्टपिष्टञ्च че अन्धमूष्यां निधापयेत्‌ 
तुषाज्लघुपुटं दत्ता यावङ्जस्मत्वमागतः ॥ 31. 
भक्षणात्साधकेन्द्रसु दिव्यदेमवाम्न यात्‌ N 32. 
* " * * 
गर्भयन्व' प्रवच््याप्ति पोठिकाभस्मकारकम्‌ | 
चतुरंगुलदोधेंग विस्तारेण च атечти ॥ 62. 
मूषां तु ws шеп weg वत्तूलां qu 
fiama लोणस्य भागमेकं तु गुग्युलोः ॥ 63. 
qa पेषयित्वा तु तोयं car पुनः पुन: । 
मूषालेपं “eg बड़ा लोणाईसृत्तिका बुधः ॥ 64. 
क्षे quic, भूमी agen स्वेदयेत' ॥ 65. 
सूतकस्य पलं Der gA wae विषम्‌ । 
तव्समं गन्धकं शुल्व' चण we विनिक्तिपेत्‌ ॥ 64. 
कृत्वा कञ्जलिकामादौ पलं दत्ता च गन्धकम्‌ | 
заста quU पचेदायसभाजने и 85. 
атажчеатаїїй तत्क्षणात्‌ तं विनिक्तिपेत्‌। 
पुटे वा कदलीपत्ने few पर्पटिकारसम्‌ ॥ 86. 
калота а; | 
प्रणिपत्य miga 
(सट्वोधान्‌) सकलदोषनिमुक्तान्‌ | 


= 


(1) Cf. Rasárnava. Vide Sans, Texts, p. 322, 


u m. aa 


—aFFm[f[fr,n  sA—ÚaaO. 


w अव 


RASARATNAKARA 317 


qu нанета | 
कचाएुटं सर्ब्बसिदिकरम्‌ ॥ 

ओशैलपव्व॑तस्थायो fast नागार्जुनो महान्‌ | 
सब्बसत्वोपकारोी च सर्व्वभाग्यसमन्वितः | 
प्राथितो ददते Я यञ्च पश्यति arena 
тт त्यागञ्च भोगञ्च सूतकस्य प्रसादतः | 
सब्बेसत्वामयावेधी खरसेन ада 41 
तेषां मध्ये प्रधानञ्च रत्नघोषः प्रचारक; | 

° рата भूत्वा नागाजुनपुरः स्थित: । 
एच्छते रसकर्माणि विद्यादानं esa 91 


सनागाजुंन उवाच-- 


साधु साधु महाप्राज्ञ तुष्टोहं भक्तवत्सल: | 

कथयामि न सन्टेहस्तत्त्वया परिप्रच्छाताम्‌ d 
बलोपलितनाशञ्न तथा कालस्य ध्वंसनंम्‌ | = 

यथा लोहे तथा देहे aad नात्र Яла! 

* ° = 

सत्वानां भोजनार्थाय साधिता वटयक्षिणो | 

द्वादशानि च वर्षोणि дета. कतो मया ॥ 
तत्कालदृष्टद्रव्याणां दिव्या वाणी मया sai 
अदृष्टप्रार्थिता पश्चाहृष्टा त्वं भव साम्प्रतम्‌ | 


सऔवटयक्तिण्युवाच- 
साधु साधु нет # * # 
Рата а भे सिद्द amet प्रददाम्यहम्‌ | 


Ramga उवाच 
यदि तुष्टासि मे देवि सब्बंदा भक्तिवत्सले। 
gan त्रिषु लोकेषु रसबन्ध' 224 81 
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शालिवाहन उवाच — 
सुवर्णरल्रभाण्डार कुमारी eue 
निवेदितो मयात्मा а आदेशो देवि दोयताम्‌ і 
साध साधु महाप्राज्ञ ममादेशप्रपालक | 
साधयामि न aes! queens साधकम्‌ ॥ 
पुनरन्यं प्रवच्याभि माण्डव्येन यथा कृतम्‌। 
रसोपरसयौरीन fas सूतं सुसाधितस्‌॥ 
विददशल्वायनं नागं यथार्थकाञ्चनं कृतम्‌। 
* * * * || 
शास्त्र वशिष्ठसाण्डव्यं गुरुपाशवे यथा खुतम्‌ । 
तदहं सम्प्रवच्याभि साधनञ्च यथाविधि॥ 
सहायशोभनाः प्राज्ञा निरालम्भा EZATT: | 
कुलोनाः costars साधयन्ति जितेन्द्रियाः ॥ 
कोछिका , वक्रनालञ्च गोमयं सारमिन्धनम्‌। 
धमनं लोइपत्राणि slm afer (чєн! 
meus विचित्रांश « US. 
स्व्वमेलयनं कृत्वा ततः कर्म нага! 
रत्नघोष उवाच 
साधयित्वा प्रयत्न न कोटिवेधी महारसः | 
शरोरेण (Яая सब्बे भवति निष्फलम्‌॥ 
amga उवाच 
कथयामि न सन्देहः साकाण्डेन यथा कुतम्‌ d 
MAA WAZ चापल्यं गुरुतेजसः। 
यस्यैतानि न eared तं (чете रुसतकम्‌ | 
атата भवेत्स्ते विहाय घनचापलम्‌ | 
чач दृश्यते यस्य मूच्छितं d वदन्ति fea 
गुरुत्वसरुणत्वं वा तेजो भास्करसन्निभम्‌। 


RASARATNAKARA 
अग्निसध्ये यदा तिष्ठेत्‌ खोटबन्धस्य लक्षणम्‌'॥ 


अथातो रसेन्द्रमङ्कलानि यन्त्रविधिः | 
शिलायन्त्रं, पाषाणयन्त्रं, भूधरयन्त्रं, dadra, 
नलिकायन्त्रं, गजदन्तयन्त्रं, दोलायन्त्रं, अधःपातन- 
ата, भुवःपातनयन्त्रं, पातनयन््रं, नियामकयन्त्रं, 
गमन(१)यन्त्रं, तुलायन्ब्रं, कच्छपयन्त्रं, चाकी यन्त्र, 
बालुकायन्त्रं, अग्निसोभयन््रं गन्धकत्राहिकयन्तं, 
weed, हण्डिकायन्त्रं, कम(?भाजनयन्त्रं, घोणा- 
यन्त्रं, गुड़ाभ्रकयन्त्रं, नारायणयन्त्रं, जालिकायन्त्र, 
चारगायन्त्रम्‌ | 
अध प्रवक्ष्ये सुगुरूपदेशान्‌ 
यः पाटलाख्यस्थ रसस्य FR: | 
यस्य प्रभावात्‌ क्षयमेहकच्छू- , 
ज्वरादिकुष्ठामयनिग्रह: स्यात्‌ ॥ 
fafaa чан त्रिपुरान्तकस्ळ 
वोजं दिशडादपलप्रमाणम्‌ | 
क्ाथेन तस्य त्रिपुरोद्धवेन 
wer त्रिदिनानि यावत्‌ ॥ 
कन्यारसेन fafed ततश्च 
anfin चाथ aara | 
चूर्णस्मिकाया таста“ 
wafed तम्‌ उषतोयधौतम्‌ ॥ 
Әт प्रमाणान्यथ सप्तमझ 
सम्पातयेत्‌ पातनयन्वयोगात्‌ | 


(1) er. Rasárnava, Vide Sans. Texts, XII, 197—98, 
(2 The text seems to be incorrect, 
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सम्पातितो निःभलतासुपैति 
सब्बंप्रयोज्योपि हितं प्रशस्तम्‌ ॥ 
पलं समादाय रसस्य तस्य 
शुल्बस्य Weer च कर्षमेकम्‌ | 
कृत्वाष्टपिष्टी विधिवरत्तयोच 
गन्धाश्मचण दिगुणञ्च देयम्‌ ॥ 
таят विपाच्य पञ्चान्‌- 
निक्षिप्य खल्ले परिमदितञ्च | 
fima ma quae दत्वा 
TAMAT गुटिका च KANI 
सौलोकनाधस्य विभोः प्रसादात्‌ 
ज्ञातं मया पोटलिकाविधानम्‌ ॥ 
Lj * * + 


इति रसेन्द्रमङ्कलं समाप्तम्‌। 


Extracts from 
RASARNAVA 
хагйягеа ताः пат | 


थोभैरव उवाच-- 


रसोपरसलोहानि वसनं aufer विड़म्‌ | 
धमनो लोहयन्वाणि खल्लपाषाणमर्दकम्‌ ॥ 
afem वक्रनालञ्च गोमयं सारभिन्धनम्‌ । ' 
waa च यन्त्राणि मुसलोल्खलानि च॥ 
संड़सीयन्त्रसंदंशं सत्पात्राय:करोटकम्‌ | ° 
प्रतिमानानि च तुला छेदनानि कषोत्पलम्‌ ` ॥ 
वंशनालो लोइनालो मूषामार्गास्तथोष्रशी । = 
स्नेहार्ल्नलवणक्षारविषाण्यु्रपविषाणि च i, 

एवं संगृह सम्भारं таста समाचरेत्‌ и 
-्रवद्रव्येण भाण्डस्य पूरिताडोंदरस्थ च * 

Wü तिय्यकूझत भाण्डे रसं सूत्रेण लम्बितम्‌ | 
तं «Әта गतं दोलायन्त्रमिति स्मृतम्‌ ॥ 
लोइसूषाइयङ्कत्वा сте читала; 

ईषच्छिद्रां किद्रमिता'मेकां गन्धकसंयुताम्‌ ॥ 


U) Ct. कोष्टिका वक्रनाल' च गोमयं सारमिन्धनम्‌ | 
Rr. by Nig Ch, IV. 


(2) „М. Ms. reads मपडपी पड़सन्दंशां uera यैकमोरकम्‌ | 
(3) M. Ms. has कणोत्पलम्‌ । 


(4) K. Ms. reads wasa पृरिताईरसेन च | The reading adopted in the text 
is that of the M. Ms., which quite agrees with R, R. S. ( see p. 73, Poona ed ). 


(5) M. Ms. reads इषच्किद्रानितामकाम्‌ | 
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मूषायां रसयुक्तायामन्यस्यां तां प्रवेशयेत्‌ | 

तोयं स्यात्सतकस्याध उई घो वह्िदोपनम्‌ ॥ 
रसीनकरसं भद्रे यत्नतो वस्त्रगालितम्‌ | 
दापयेग्रचुरं यत्नादाप्लाव्य रसगन्धको | 
स्थालिकायां निधायोदै ` स्थालोमन्यां egiya । 
सन्धिं विलेपयेद्यत्नान्म॒दा वस्त्रेण चैव fea 
स्थाल्यन्तरे कपोताख्यं पुटं «чї सदा | 
यन्त्रस्याधः करोषाग्निं दद्यात्तोब्राग्नमिव च॥ 
एवन्तु त्रिदिनं कुव्यात्तप्ततोये विमर्दयेत्‌ | 

न तत्र аа सूतो न च गच्छति कुत्नचित्‌ ॥ 
ऊह वङ्किरधयापो मध्ये तु रससङ्ग,हः । 
सूषायन्वमिदं देवि जारयेद्‌'गन्धकादिकम्‌ ° ॥ 
mara vacate पि्टिकाभस्मकारकम्‌ | 
чуча ' च मूषिकां खन्मवीं esr ॥ 
अडू: लमरध्यविस्तारं वतुलं атаңа | 
लोहस्य * निंशतिर्भागा एकभागस्तु गुग्गुलोः | 


, 


(1) Rr. by Nag. reads मध्ये तु रसस स्थिति: । 
(2) M. Ms. has qma | 


(3) ,गगनादिकम्‌ in R. $. 5. (р, 74, Poona ed.) Couplets लोहसूषाइय॑ 
गच्छति कव्चित्‌ have been borrowed by R, R. S, in the Book on apparatus 


(4) Rr. by Nag, reads— 
TRE लदैघॅण विस्तारेण च аткан | 
सूषान्त, eral कयात्‌ सुटढां aq at बुधः ॥ 
विंशभागानि लोणस्य भागमैकन्त, ग॒र्गुलोः 1 
सुश्नच्णं पेषयित्वा तु तोयं алат पुनः पुनः | 
Ward zz वद्धा लप्रणाइंस्त्तिका बुध; | 
Parga भूमी च मदृस्वेईन स्वेदयेत्‌ | 

(5) K, Ms, reads लोणस्य | 
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чае पेषयित्वा तु तोयं села पुनः पुनः | 


' सूषालेपं ततः कुयात्तिलपिष्टय्य निक्षिपेत्‌ ' ॥ 


STU भूमी च ° аи कारयेत्‌ । 
अहोरात्र' त्रिरात्र' वा रसेन्द्रो भस्मतां ब्रजेत्‌ ॥ 
जारणे सारणे चैव रसराजस्य रञ्जने | 

यन्त्रमेव परं яти यन्वविद्या महाबला ॥ ` 
Sefer हठाद्यन्व गण वध्यते | 
तस्माद्यन््रबलं चैकं न famed विजानता ॥ 3-24. 
खर्परं सिकताकारं कृत्वा तस्योपरि न्यसेत्‌ । 

अपरं खर्परं तत्र शनैमुद्दग्निना पचेत्‌ ॥ 
पञ्चचारैस्तथा uasa विडेस्तत: | 

жаша: स विज्ञातो ' यन्वतत्त्वार्थकोविटे; | 

कृष्णा रक्षा च Фат च wea’ च sf 
आद्या येष्ठा कनिहा च मध्यमा मध्या मुता॥ 
दगधधान्यतुषोपेता रक्तिका कोष्ठकारिका 1 
वक्रनालक्ते वापि शस्यते सुरसुन्दरि | 

गौरा दग्धा तुषा दग्धा दग्धा дата бат | 
अजाशानां मलं दग्धं दग्धा सत्कप्णातां गता ॥ 
वासकस्य च पत्राणि वल्भोकस्य wer सह | 
पेषयेदग्नितोयेन अनेन वनतां गतम्‌ ॥ 


(1) 
(2) 
(3) 
(4) 
(5) 

. 
(6) 


K. Ms. has तिलपिष्ट' सुनिक्तिपेत्‌ । 


M. 


M. 


M. 


M. 


M. 


Ms. reads तुषकर्षाथ्रिना भूमी i 

Ms, has अन्त्रीषधं परं कम यन्तीषध्या महारसम्‌ | 
Ms. reads aqa विख्यातः । 

Ms. has. хее | 

Ms, reads को ष्टकाविधौ | 
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मर्दयेत्तेन अध्नोयाइक्रनालञ्च AERA | 

गोरा दग्धा तुषा दग्धा दग्धा वल्मोकस्ृत्तिका ॥ 
चिरमङ्कारकः fae TAMU न бета | 
статичка षड्भागा भागेका mos ॥ 
баата. fae वजमृषा प्रकीत्तिता॥ 
तुषदगधसमा दग्धरूत्तिका चतुरंशिका | 
घर्मपाषाणसंयुक्ता ^ TAH प्रकीर्तिता d 

प्रकाशा चान्धसूषा च प्रकृतिद्दि विधा єнє! 
प्रकाशमूषा देवेशि शरावाकारसंयुता ॥ 
द्रव्यनिर्वाहणे सा च वैदिकैः सुप्रशस्यते *॥ 
अन्धमूषा तु कर्तव्या गोस्तनाकारसन्निभा । 
प्रिधानकसमायुक्ता किच्चिदुत्तानमर्तका | 

yaad तथा भागे * इन्दसेलापर्क तथा | 
सैवाच्छिद्रान्दिता मध्ये गम्भोरा सारणोचिता ॥ 
Semen! भागो दी इष्टकांशसमन्वितो | 
मह्वागास्तारशुद्दार्थमुत्तमा वरवर्णिनि ॥ 29-46. 
वर्त्तमाने कनके पोता तारे सिता शभा ॥ 
seq ^ नोलनिभा ей атта सुरेश्वरि ॥ 
वङ्गे ज्वाला कपोता च नागे मलिनधमता॥ 
ла तु धूसरा देवि आयसे कपिलप्रभा ॥ 


() M. Ms, has कुष्मौपाघाणसः युक्तः । 
(2) M. Ms. reads सा चार्बदिकेस्तु प्रशश्यते | 
(3) M. Ms. has सङ्गो | 


(4) M. Ms. reads मोचच्ञार्स्य | 


(5) K. Ms. has sgr, which seems to be incorrect. 


4 
| 
| 
| 
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अयस्कान्ते wea सस्यके लोहिता भवेत्‌ 1 
за नानाविधा ज्वाला SETA! पाण्डुरप्रभा ॥ 
न विस्फुलिङ्गा नच बुइदाञ् 
यदा न रेखापटलं न शब्दः | 
मूषागतं रत्नसमं स्थिरञ्च 
तदा विशुद्द प्रवदन्ति लोहम्‌ ॥ 
Teng aati इस्तमात्रायलं शभम्‌ । 
घातुसत्तनिपाताथं «їшї वरवर्णिनि ॥ 49-57. 
` *इति ओपावेतोपरमेश्वरसंवादे «ата रससंहितायां यन्वमषारिनवर्णनो 
नाम चतुर्थः पटलः । 


famegan aana सर्जिका । 
तिलापामा्गकदलोपलाशशिग्रमोचकाः | 
सूलाद्रंकचिञ्चात्था saan: प्रकोर्तिता; ॥ V, 35-36. 
माक्षिकं विमलं शैलं ' चपलो रसकस्तथा | 

सस्यको 29а स्रोतीऽञ्ननमथाष्टकम्‌ Li 

अष्टौ महारसाः * * ^ VII, 2-3. 
क्षोद्रगन्थर्ब्बतलाभ्यां गोमूत्रेण waa च 1 
कदलोकन्दसारेण भावितं माक्षिकं सुड: | 

wur सुञ्चति ध्मातं wa’ शुल्बनिभं we ॥ 12-13. 
विमलं शिग्रतोयेन . काक्षोकासोसटङ्कणेः | 
aangaan भावित कदली रसै: | 


(1) М. Ms, reads खसत्त्व 1 
(2) K. Ms. has शिला | 
(3° К. Ms. reads ओताज्जनकथाष्टकम्‌, which is incorrect, 
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मोक्तिकाक्षारसंयुक्तं धापित मुकमूषया । 
सत्त्व चन्द्रार्कसङ्घाश' प्रयच्छति न संशयः ॥ 20-21. 
गोरः शवेतोऽरुणः. कृष्णसपलस्तु प्रशस्यते | 
हेसाभस्चेव ताराभो विशेषाद्रसबन्धकः ॥ 
शेषो मध्यो च लाक्षावच्छोघरट्रावो तु निष्कलो । 
वङ्कवद्रबते asl चपलस्तेन कीतितः 26-27. 
ऋत्तिकागुड़पाषाणभेदेतो ˆ रसकस्त्रिधा VII, 31. 
किमत्र Ма रसको रसेन, 
ж * * ааа 
क्रमेण भूत्वा तुरगेण cia: 
करोति wea  त्रिषुटेन काञ्चनम्‌ '॥ VII, 34. 
ऊर्णालाच्ातथापथ्या-भूलताधससंयुतः | 
सूकसूषागतो ध्मातष्टङ्कगिन समन्वितः 
सत्त्वं कुटिलसङ्काशं मुञ्चत्यत्र न संशयः ' УП, 37-38 
Wendt E * * # 
शशपोजितमध्छे: वा दिनमेकं निधापयेत्‌ | 
तस्य चण महेशानि पादसोभाग्यसंयुतम 


(1) विमल' Рата काङ्कीकासौसटडू'णेः | 

वजुकन्दससायक्त भावितं कदलौरसे: ॥ 

भोचिकाचारसंव॒क्त' धितं मूकसूषगम्‌ | 

सत्त्व चन्ट्रकिसङ्ाशं чаба नाव संशयः D 

Rr. by Nag II. 35, 36. 

(2) M. Ms. has भेदक: i 
(3) M. Ms. reads गन्धस्‌ | 
(4) This sloka is exactly the same as it is in Rr. by Nág. I. 5. 
(5) ऊर्णालाचातथापव्या-भुलताध्रमसंय॒तः | 

मूक मूषागतो agsia ससश्बित: || 


wa कुटिलसड्धाशं पतति नाव संशयः ॥ 
Rr. by Nág. IL. 31-32. 


(6) M Ms. reads पादसान्नाव्यसंयुतम्‌ | 
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करच्ञञतैलमध्यस्थं दिनमेकं निधापयेत्‌ | 
मध्यस्थमन्धमूषायां पापयेत्कोंकिलात्यम ॥ 
इन्ट्रगोपकसङ्काशं सत्त्वं पतति शोभनम्‌ ॥ УП, 41-44. 
गोपित्तन शतं वारान्‌ atest भावयेत्तत: | 
धमित्वा पातयेत्सत्त्वं क्रासणञ्चातिगुद्प्रकम्‌ ú VII, 72-73. 
# * * णु लोहान्यतः परम | 
ў सुवणं रजतं ата तोक्ष्णवड्रभुजड़मा:। 
| लोहकं ЧЇЧ qu यथापूर्वं तदक्षयम्‌ ॥ УП, 89-90. 
. रसजं ' Sasia लोहसङ्करजं तथा | 
त्रिविधं जायते हेम चतुथं नोपलभ्यते | 
लोहानां मारण' aed समाहितमनाः TY | 
ЕУ * Li xk 
नास्ति аттата यन्न गन्धककेशरो | 
निहन्याइन्थमात्रे ण यदा माक्षिकर्केशरो ॥ УП, 138-142. 
इति योपार्वतोपरमेश्वरसंवादे रसार्णवे रससंहितायं महारसोपरस- 
रत्नलोहलक्षणसस्कारनिण यो नाम सप्तम: чај = « 


Aa उवाच 
कासीसं सैन्धवः माचो सोवोर व्योषगन्धकम,। 
सोवच्च॑लं व्योषका च मालतीरससम्भवः d 
शिग्रुसूलरसैः मिक्तो विड़ोऽयं सर्वजारणः॥ ˆ IX, 2-3. 


* * * * * 


(i) M. Ms. has gs, which is doubtful, 
(2) M. Ms, has सञ्चिका and सालतौनौरसम्भवम्‌ | 


(3) Cf. Rasakalpa II 51-66. Неге व्योषगग्धकौ, सब्जिका and इससंयूतैं: seem 
to be correct. 


+ 42 
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गन्धतालकसिन्धूत्थचलिकाष्टङ्कणं तथा | 
edam विपचेदय' ज्वालामुखो विड़ः '॥ 
* * * 
एवं четт सम्भारं тежи समाचरेत्‌। 
तन्ममाचचक्ष्व देवेशि किमन्यच्छोतुमिच्छसि॥ IX, 9-20. 
इति mura तोपरमेशरसंवादे रससहितायां विड़कथनो नाम नवमः 
पटलः । 
काकमाची जया ब्राह्मो मार्जारो रक्तचित्रक: | 
मण्ड्का xus च शृङ्गवेरं सशाइरस ॥ 
देवदालो цой काकजझ्ा शतावरो | 
कुमारो भङ्गराजय निगुण्डो गरोष्मसुन्द्रः | 
शूलिनो вата! च गोजिद्दा चोरकञ्च्‌ कः ॥ X, 52-54. 
तद्रसैः सर्वदा ' पात्यः सप्तधा femen भवेत्‌। 
यामेन ° पिष्टिकां कृत्वा पातयेदूचे पातने। 
agami परित्यज्य gat भवति सूतकः॥ X, 55-56. 
HARA मिन्धुटङ्कणच्षारसंयुतः | 
पूवेभेषजयोगेन «дааа क्षणात्‌ ॥ ХІ, 24. 
सोबच्चलच्च कासीसं सामुद्र' सैन्धवं तथा | 
आसुरो टङ्कणं Ча नवसारस्तथेव ч! 
aea Arata समभागानि कारयेत्‌॥ 
स्नुह्यकदुग्धेटॅंबेशि मूषालेपं तू कारयेत्‌ ॥ 
feat ततो car कनकं этч а ХІ, 83-86. 
नानावर्ण भवेत्सूत॑ विहाय घनचापलम्‌ । 
लक्षणं दृश्यते यस्य सूच्छितं d वदन्ति fea 


(1). K. Ms, reads अयं जालामुखो fag, Which is grammatically incorrect, 
(2) М. Ms, has аҹ 


(3) M. Ms reads तासेण | 
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आद्र त्वं चपलत्वं ' च तेजो गोरवचापलम्‌ | 
यस्यैतानि न ceed (епа खृतसूतकम्‌ d^ 
XI, 197-198. 

ated नागं तथा शुल्वं रसकेन तु хала! 

समस्तं जायते हेम कुष्माण्डकुसुमप्रभम्‌॥ XII, 50. 

पञ्चभूतात्मकः सूतस्तिष्ठत्येव सदाशिवः ॥ XII, 78. 

ЧЕНЕП чат पलभेकञ्च ^ गन्धकम्‌, | 

Yea जायते भस्म सिन्दूरारुणसन्निभम | XIV, 81. 
° шаа qu रसकं तथा। 

बालवल्सपुरोषञ्च विषं हालाहलं तथा ॥ 

रक्तचित्रकचण न्तु समभागानि कारयेत्‌ 1 

मह थेन्मध्यमाम्लेन тата कारयेत. ॥ 

aga सह संयोज्य नागपत्राणि लेपयेत्‌ | 

मूकमूषागतं ध्मातं नागं сала क्षणातू ॥ 

अशोकपत्ररसेन सप्तवार निषेचयेत.। 


अष्टाविंशतिक्तत्वो वै तैले भूनागसम्भवे ˆ = 
तन्नागं जायते {єт देवाभरणभूषणम्‌ | 
XVII, 70-74. 


(1) M. Ms, reads घनत्वम्‌, which is preferable, 

(2) Cf. reg घनलच्च चापल्य' गुरुतेजस; 1 
बस्यैतानि न दृश्यन्ते तं विद्यान््रतमूतकम्‌ | 
नानावर्ण маа बिहाय धनचापलम्‌ | 
लक्षणं दृश्यते यस्य wfepd त॑ वदन्ति हि ॥ 

T Rr. by Nág IV. 

(3) M.Ms has x, * ж чча पन्नगस्य च 1 

तासपावेण d жет не यैल्लोहसुष्टिना । 
aafaa ततः पाच्य' यावन्नागेन मैलनम 


Extracts from 


RASAHRIDAYA. 
भगवद्गोविन्दपादविरचितात्‌ 


रसहृदयादृद्ध ताः sr | 


A «MS. from Nepal, 

B=MS, from India Office Library, with a commentary, named "Bálinvaya- 
bodhika.” 

C=MS. from Benares. 


दितोयपटलादुद्दता: йа: | 
[टोका-मूच्छितरसस्य उत्यापनसंस्कारमाह ] 
अमुना विरेचनेन हि सुविशुद्दो नागवङ्गपरिमुत्ाः | 
ва पातनयन्त्रे समुत्यितः काञ्जिके क्वाथात्‌'॥ 
[टोका अथ मूच्छितरसस्य पञ्चमो दिष्टपातनसंस्कार 
agaa] 
жет तु शल्वपिष्टो' famed नागवङ्शङ्कातः'। - 
तस्मिन्‌ दोषान्‌ gan’ निपतति शुद्दस्तथा सूतः | 


(1) A reads utai, which makes the sentence incomplete and the metre 
defective. 


(2) A reads бр’, which is a tautology as well as a grammatical error. 
(3) काञ्जिकेन क्वाथात्‌ is the variant in В, This is a defective metre. 
(4) А reads qafafeq | 


(5) निपाते नागवङ सदोष is the reading in A, which is incorrect as well as 
defective metre. 


(6) A reads ga दोषांस्ताका | 


(7) А reads qq", which is a tautology as well as a grammatical error. ' 
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अष्टाङ्गलविस्तार' vum" दशाकृलं त्वघोभाण्डम्‌ | 
कण्टादधः समुच्छ्रितचतुरङ्गलछ्कच्जलाधारम्‌' ॥ 
अन्तःप्रविष्टतलभाण्ड'वदनजलभग्ननिजमुखप्रान्ता' । 
उपरिष्टाचिपिटपटो* देयोटरषोड्शाङ्लविशाला ॥ 
तस्मिन्रधोई are’ निपातितः सकलदोषनिब्मुक्त: | 
सुतरां भवति रसेन्द्रो जोणंग्रासोऽपि पात्योऽसो' ॥ 
тата“ नष्टपिष्टि त्रिफलाशिखिशिग्रुराजिकापट्भिः | 
संलेप्य चोद भाण्डं दौमैरुपलैरधः ren ॥ 

° अथवा दोपकयन्त्रेः निपातितः азба ॥ 
कच्छपयन्वान्तर्गत*सन्मयपोठस्थदोपिकासंस्थ: | 
यस्मित्रिपतति सूतः Wai! तहोपिकायन्वम्‌ | 


DE 


(1) Breads अष्टाङ्गलच्च विस्तीणं, which destroys the "etre. 
(2f Breads deu а, wherein 4 is redundant. 

(3 Breads समं «як masau, which mars the metre, 

(4) A reads अन्त:प्रविष्टतड्गाग्ड', which is a defective metre, 

(5) Breads gre, which is grammatically incorreet, 

(6) A has उपविष्टाचिपटपुटित, which Is senseless. 

(7) A reads तस्मिन्‌ घूईभाण्ड, which is incorrect, 

(8) निपातितमकलनिम्म क्तः; an incomplete variant in A. 

(9) A has an incorrect 7९३०॥॥४-ग्रासजौर्णपपात्यासौं | 

(10) This verse and the next two are not found in B. 

(11) A reads रपरैरधप्राप्ता, which has no sense. 

(12) А has दौपनयंवे | 

(13) А reads कच्छप्रयंवे тата, which is grammatically incorrect. 


[4 
(14) The word за is not found in А, thus making the metre defective 
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सप्तमः पटल; | 
[Aaaa विडविधानमारभ्यत--] 
ग्रासं न मुञ्चति न वाञ्छति aq भूयः 
айби та भजति’ नित्यमनुक्तमात्रात्‌ | 
aaa प्रचुरकेवलवङ्हियोगात्‌ 
तस्माहिडेमूंनिविड़ेः ww जारणा ата 
[रिका-विड़विधानमाह-] 
सौवच्चलकटुकत्रयकाङ्गौ 'काशोसगन्धर्क् विडे: | 
fal रसश्तभाव्यस्तास्त्रदलान्यपि हि जारयति’ ॥ 
[टोका-विड़ान्तरमाह--] 
सब्बोङ्कदग्धसूलकप्रतिगलितं TAAT | 
शतभाव्यं बलिवसया* तत्क्षणतो эт हेम ॥ 
[टोका--अध चारबवक्षुल्मोषधोराह-] 
कदलौपलाशतिल'निचुलकनकसुरदालिवासुकैर ण्डाः | 
वर्षाभूठषमोक्तक fun क्षारा यथालाभम्‌ ॥ 


Ii > 


(1) A reads काचौद्गुणान्‌, which is incorrect. 
(2) B reads аута | 
(3) भुत्तविमुत्तमावात्‌, is the variant in A. 


‚ (4) А reads सुनियतेरिसु, which seems to be incorrect. मुनिविड; means by 
seven fags, mentioned below, 


(5) A reads कांजि, which is incorrect. 


(6) A has शिग्रुरसशतभावितम्‌। па दनास्थप्रि हि जारयति, which is incorrect as 
well as defective in metre, 


(7) wate दरधमूलकं रसप्रतिप्रतिगलितमुरभ्निमूवेण, a variant in A, which has по 


metre at all, 
(8) A reads शतभावितरसवशया, which has no sense, 
(9) तिल is not found in B. 


I0) A reads माचौक, which seems to be incorrect, 
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[टोका-चारविधानमाइ-] 
आनोय AA कुसमफलशिफा- 
त्वकूपलाशैरुपेतान्‌' 
fam: arqa विपुलतरशिला- 
पिष्टपाब्रातिशुष्कान्‌ | 
दग्धं काण्डेस्तिलानां करिसुरभिहया- 
स्पोभिरास्त्राव्य sed; 
भस्म त्यक्का जलं ad झदुशिखिनि पचेत्‌ 
° हंसपार्केन ga ॥ 
[ठीका--ज्ञारजलपाकलक्षणमाह--] 
तच्छुष्यसाणं fe सवास्पवुट्बुदान्‌ 
यदा विधत्ते' च्षणभङ्करान्‌ 484! 
तदा fuüq ата fug गन्धकं 
aai सल्लवणानि भूखगम्‌' ॥ 
द्रव्याणि संमि (часа भूतले 
зла ата а ата = 


(1) कुमुमपलशवापवकष्टं रुपेतान्‌ is an incorrect text in A. 

(2) A reads क्रत्या ततृखंडसप्तान्‌, which is incorrect. 

(3) A has विपुलतरुशिलाप्रश्‍गानातिगष्कान्‌ | 

(4) А reads करिसुरभिहयोष्टानकानां च मूवे | 

(5) A reads а, which is incorrect, 

(6) А reads यावत्‌ | 

(7) А reads erroneously यथा 458 | 

(8 А reads fatra rau. B. reads च्िपेन्‌सूषण. Both the readings 
correct. 

(9) Ahas चारवितय॑ पटुलवर्ण सूमिखगं, which mars the metre. 

(10) A reads व्यवस्थितान्‌ सस्तविकठारिकामुखे । Breads व्यवस्थितशस्त्रकटे йат! 


are in- 


. $ 
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संस्थापयेत्‌ सप्तदिनानि धान्यगं 
तत: प्रयोज्यं रसजारणादिकम्‌ ॥ 
[टोका--जारणायां ज्ञारविधानमाह--] 
जस्बोरवोजपूरक'चाङ्ग रोवेतसान्लसंयोगात्‌ | 
क्षारा भवन्ति नितरां тит sea; ॥ 
[टोका--रसे विड्योजनमाइ--] 
विड्मधरोत्तरमादी ечат सतस्य चाष्टभांशिन | 
कुथ्याज्जारणमेवं क्रमक्रमादैयेदश्निम्‌'॥ 


अष्टमः पटलः 


Aaa रसरागोऽभिधास्यते- 
. अन्त्रकजोरणस्य छायाबिशेषभाह--] 
जोर्गास्त्रको' रसेन्द्रो 
दर्शयति’ घनानुकम्पिनीं छायाम्‌’ | 
कृष्णां रक्ता पोतां 
fedt तथा सङ्करं (ита | 


(I) A reads बौजपूरकं, which is incorrect, The word वौजपूर is not found 
in B. 


(2) ufar सस्ता is an incorrect variant in A. 


(3) А has сат सूतं चाष्टमासैन, which is not Correct as it destroys the metre 
as well as sense, 


(4) A reads чада, which is grammatically incorrect, 
(5) А reads ster, which mars the metre, 
~ 6) A reads сената, which is incorruct 


(7) = छाया isthe variant in А. चनानुक्तपरयक्कायां is the variant in B. 
Both the reading seem to be incorrect 


(8) жч We शितं is the reading in A, which is incorrect, 


(9) A ready жат संकरोग्मिया:, which is incorrect 


— क... . 
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[टोका--त्रश्वकयोगाइर्णविशेषमाह--] 
कृष्णाभ्रकेण बलवत्‌' सितरागैयूज्यतें 48520 । 
saa vd: 19: as: खलु वर्णतो ज्ञेयः*॥ 
[Aaaa रव्जितरसप्रशंसामाह--] 
अध निजमेव हि वण 
न जहाति यदा स wad’ रागे: 
क्रमशो हि ran 
fafa’ रञ्जनं कुरुते॥ 
[टोका--श्रश्रसत्ताटोनां योगे रसे व्यवस्थामाह] 
बलमास्तेभ्वकसत्त्व जारणरागाः иат | 
TATA सारलोहे' सारणमध'° नागवङ्गाभ्याम्‌' ॥ 
[टोका—सर्व्बकरणं तोच्छमाह--] 
क्रामति तीक्ष्णेन रसः तीक्ष्णेन” जोय्यत amare” | 


ee 


(1) зратава बलवान्‌ is the variant in A, which is incbrrect. Ix 
(2) A reads शितराग: पूर्यते । | 

(3) A has नविप्ततो Sz, which has no clear sense, B has абача ज्ञेयः, which 
mars the metre. 

(4) Breads अथ निजकर्मवर्ण, which is not correct. 

(5) A reads यथा <Я, which is grammatically incorrect. 

(6) A reads жгт, which is incorrect, B reads क्रमशो वक्षमाणी, which is 
also incorrect. 


(7) А reads नारक्ती | 

(8) А reads erroneously प्रतिष्ठिता dam | 
(9) A reads सारणलाहै:, which is incorrect. 
(10) A reads क्रामणमथ | 

(11) B reads नागवड्भमत; । 

(12) ES reads ү च | 


(13) A reads ard, which is incorrect, 
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Se योनिस्तोक्ष्णं' रागान्‌ wala ея ॥ 
[रोका-तीच्णहिङ्गलयोगेन गुंगाधिक्यसाह--] 
तदपि च दरदेन हतं жеп माक्षोकेण रविसचहितम्‌ | 
वासितमपि वासनया घनवद्चाय्यञ्च MAT N 
[रेका-तोच्शवदेतानाह-] 
ата’ वा तीक्ष्णं वा काहीं वा वजसस्यक॑ auf | 
एकतमं सब्बें वा रसरजने सङ्करोऽभोष्टः'॥ 
AmA स्वे विकारे. वच्चमाणमाह--] 
कुटिले? बलसप्यधिकं रागस्तोच्णे तु पन्नगी wx 
UNG बलानि तु कमले शंसन्ति wata и 
सरब्बेरेभिलहिर्माक्षिकसहितैमृतिस्तथा गभे । 
विड़योगेन तु जोर्णों रसराजो विशति लोहेषु ú 
[रोका—रसबन्धानां मारणे विधानमा] 
तालक'दरइशिलाभिः स्रं = ата а та бата; i 
समकदिगुणत्रिगुणान्‌ पुटो वहेहइशस्त्रादीन्‌" ॥ 
*"टोका--पुटितधातुकत्यसाह--] 
waa हनिषेकेः qa" कुस्थाट्रसस्य पिशिरियम्‌ 


(1) ^ reads afastan, which has a defective metre 
(2) B has omitted हत्वा माचौकेण रवि | 

(3) ата वा वजुशस्थकादीनां, а variant in B. 

(4) रसेपि हि रसायने (ата, variant in A. 

(5 
(6) A reads erroneously 4218 = |- 


This is not found in B. 


(7) А reads घातुविधं, which is incorrect. 
(8) This sloka is not found in B. 
(9) A reads तारक । 
(10) (ата ја शस्त्रादौन्‌, а variant in A, which has a defective metre, 
(11) B reads 39 | 
` (12) A reads аи, which is incorrect. 
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चारणजारणसात्रात्‌ कुरुते रससिन्ट्रगोपनिभम्‌ ॥ 

. [टोका-मुख्यत्वैन ताम्त्रप्रशंसनम्ताह--] 

अथवा केवलममलं कसलं दरदेन वापितं фей! 

त्रिगुणं जोण st’ लाक्षारससब्रिभं सूतम्‌ ॥ 
[टोका--विध्यन्तरम्ताह--] 

रक्तगणगलितपशुजल- 

बःइ'भावितताप्यगन्धकशिलानाम्‌' 1 
एकेन atta’ 
° कमलं रञ्जयति रसराजम्‌ ॥ 

[टोका--रागाधिकारि-गन्धकादोनाह--] 

वाह्यो गन्धकरागो' विलुलितरागे' मनःशिलाताले | 

Wala सक्तरसको saat रञ्जने शस्तो ॥ 
[टोका--प्रधानयोः तास्त्रखर्परयोः कतत्यमाह--] 

sues: रविरसकेः* संशुडो ата ата" | 


no 


(1) B reads erroneously अध | 


(2) विगुणं हि 1904, а variant in B. 

(3) The word बह is omitted in B, which renders the motre defective, 

(4) A reads गन्धकशिलाभिः | 

(5) A reads ayqqua, which seems to be incorrect. 

(6) A reads गंधकराग, which is incorrect. 

(7) A reads शितरागो। В reads जिलुलितरागण | Both the readings are 
grammatically incorrect. 

(8) Breads afam, which mars the metre. 

(9) Breads द्राव्य fs, which seems to be incorrect, 

(10) A reads тате fada: | В reads क्रमहत्ती रविरसकी । We have adopted 
the above reading after collating the texts. . 

(м) मूषिकासुनि'मात;, a variant in A, which mars the metre. मूकमृषिका'गराती, 
а variant in B, 
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fagi जोर्णो sta? हेझाभो saa? सूत: | 
[टोका--अभ्वकयोगसाह--] 

яр कृण्णाभ्रकचर्ण पुटितं чя भवैत्तथा' शकलम्‌ | 

त्रिगुणं जोर्णो Р हेमष्टुतिसंनिभः ues d 
[टोका--सखर्णमारणमाह--] 

त्रिगुणन सािकेण तु कनकं च मतं रसतालयुतम्‌? ॥ 

पटुसहितं तत्‌ पक्क इण्डिकया यावदिन्द्रगोपनिभम्‌ ॥ 
[रोका-एतब्गस्मजोर्णसतस्य लक्षणमाह] 

quU सूतवरे бач जोण हि जोण qi - 

жени: सूतो? रज्यति लोहानि чейи" | 
[टोका--सब्बेंषां धातूनां रसानामुत्तरोत्तरविशेषत्वमाह--] 

पत्रादष्टयुणं सत्त्व सत्तादष्टगुणं छुतिः। 


(D Areads sa зїї! Breads चौर्णो जरणा i 


(2) A reads एतिहैसनिभो भवेत्‌, (ष्टति= Za ) B reads हिमवर्णाभो जायते. which 
mars the metre. 


(3) A reads अथवा, which destroys the metre. 

(4) A omits qur i 

(5) А reads sat sii which seems to be incorrect. B reads चीर्णो sitat | 

(6) 'हेमष्ति(१)संनिभो भवेत्‌ सूतः, a variant in A. 

(7) कनकञ्च रसताप्ययुतं, a variant in A, which is a defective metre, The 
reading of B, which we have adopted, is also a defective metre The words 
चेत्‌ or स्थात्‌ should be added after the word युतम्‌ । 

(8) А reads зі Breads ati | 

(9) ४तहेमनिभसूतो, a variant in A, which seems to be incorrect, 


(10) A has जरति लोहानि सत्वानि। B has रञ्जयति लोहानि सर्व्बाणि। Both the 
readings have defectiye metre, 
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SATE वोज तस्मादवोजं तु जारयेत्‌॥' 
नवमः पटलः | 


[टोका--वोजप्रशंसनमाह--] 

इति रक्तो$पि रसेन्द्रो वोजेन विना न агана | 

БЧ तत्‌ ühafüd' नियुज्यते fasta रसम्‌'॥ 
[टोका-रसोपरसधातूनां बहुविधत्वात्‌ शोधनमाइ-] 

तस्य famfedwur गगनरसोपरसलोइचणेञ् | 

० ч वोजं तैरपि ата; शध्यते कदाचिदपि ॥ 

[रोका-अशुडवोजप्रभावमाइ--] 

यः gata: कुरुते कग्माशदेभवेट्रसस्तस्य | 

अव्यापकः पतङ्गो न रसे न रसायने їз и 
[टोका--रससंज्ञकानाह--] 

्ान्तकान्त'सस्यकमाच्तिक' विमलाट्रिदरद्रसकाञ्च | 


© 
(1) This verse is found in A after the verse तारकदरदशिलाभिः &c. (vide ante 
р. 336) and runs thus :— ° 2 ry 
पवादष्टयुणं cat सत्वादष्टगुणं ष्ठति | 
एतेरष्टगुणं वीजं ает! तु जारबैत्‌ ॥ 
(2) B reads 4 fad, which destroys the metre, 
(3) fagaà fasta qta, an incorrect variant in A. नियुज्यते सिद्धमिव तत्‌, 
a variant in В. Both texts are collated in our adopted reading. 


(4) रस्यति शद्वि्वाच्या, a variant in A, wherein the first term seems to be 
incorrect. 


(5 Breads नैतत्‌ instead of कदाचिदपि | This is incorrect ; since it contains 
two negatives, 


(6) अब्यापकपतंगि, a variant in А, which is incorrect. 

(7) A reads योज्यो । В reads रसापनयने योग्य: Both the readings are 
incorrect, 

(8) A omits कान्त | 

(9. A reads arate, which mars the metre, 


(10) A reads чечан | 
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« अष्टो रसास्त्थेषां सत्त्वानि' रसायनानि स्युः॥ 
[टोका--उपरससंज्ञकानाह--] 
गन्धकगैरिकसुशिला'च्ितिखेचरमव्ज्ञनक्च कङ्कम्‌ | 
उपरससंज्ञमिद स्यात्‌ शिखिशशिनो सारलोहाख्यो ॥ 
[टोका--पूतिसंज्ञक आह--] 
तास्त्रारतोच्छकान्ताभ्नवत्त्रलोहानि' नागवज़ौ च'। 
कथितो च पूतिसंज्ञी' तेषां संशोधन काय्यम्‌ | 
[रोका-लवणच्षारसंज्ञ आह--] 
सोबचचलसैन्धवकं चूलिकसामुद्ररोमकविड़ानि। 
षड्लवणान्येतानि तु алат क्षाराः ॥' 
[रेका-शोधकद्रावकगणमाह--] 
सूर्यावत्त:' कदलो कन्धा’ कोशातकी च सुरदालो | 
sia" वज्रकन्दो नोरकणा काचमाचो च॥ 
आसामेकरसे तु लवणचारान्ल्भाविता TST | 
аба रसोपरसा ध्याता मुञ्चन्ति सत्वानि ut 


"o А reads че, which 15 not accurate. 
(2 
(3 
(4; 
(5 
16; 


B reads शिलालक, which destroys the metre, 


B reads संज्ञकमिद॑, which mars the metre. 
B reads सलललोहानि | 
B reads वङ्कनागो च | 


B reads कथिती कुमूतस॑ ज्ञो, which is incorrect. 
(7) This verse is not found in A. 

(8) А reads uas | 

9) -B reads वृस्था | 

(10) А reads fiaa | 


(п) This verse is found in A only. 
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[टीका--शोधकद्रावकाणं शोधनद्रावणविधानमाह-_] ` 
У खिन्न wende web वेक्ान्तकं हठाद्रवति। | 
ең чата” शुध्यति कान्त शशरक्तभावनया | 
[Aaaa] 
सस्यकमपि сала सुभावितं स्त्रेहरागसंयुक्तर्म d 
शुध्यति वारैः" सप्तभिरतः परं युज्यते cm | 
Anaa] 
at: 981 maaa भावितं विमलम्‌ । 
शुध्यति तथाच रसकं दरदं माक्षोकमप्येवम्‌' | 
[रोका-तास्त्रशोधनमाह--] 
तनुरविपल्नं लिप्त” жаттаганы att: | 
wd निगुण्डोरससिक्ष बहुशी чечи" 1 


(1) A reads atta | 

(2) A reads gareafa, which is incorrect. 

(3) A reads qzquta, which is incorrect. 

(4) Breads रमुगरी!, which seems to be incorrect, 

(5) भावनतः @ हरागसं सिक्त, a variant in A 

(6 A reads xmi: | 

(7) सप्तभिस्तत: wi बोजवेत्‌ कार्ये, a variant in A, which mars the metre, 
Breads सप्तभिरभित: प्रर, wherein अभितः is incorrect as well as a defective 
metre, 

(8) Breads qatq उर्ण | 

(9) दरदमाच्षिकसप्य वं तथा 579, a variant in A, wherein the last two words 
are superfluous and incorrect. 

(10) B reads तनुरपि afd, which has no sense. 

(11) A reads є fg | Breads स्र्हा। Both the readings destroy the metre, 

(12) A reads बहुश agza | Breads बहुशो 24841 Both the readings are | 
defective. 
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[टोका--लोहशोधनमाह-_] 
чита नागो agi घोषो रविणा च वारमुनिसंख्ये;' | 
(ата сна ага слати ॥ 
Amam] 
रक्तषगणगलितपशुजलभावितपुटितं च रज्यते’ ATA | 
waa कदलोशिखिरसभावितपुटितं' त्रिभिर्वारैः ॥ 
[टोका--मारणमाह--] 
wea: शुद्यति लोहो रज्यति’ सुरगोपसन्निभो वापात्‌ । 
माक्तिकसतत्वे ww ge वा गन्धकेन इतम्‌'॥ 


एकादश; पटल; | 


छागास्थिभस्मनिश्मितमृषां कत्वैवामलकाकारां | 
दलयोगे घनरन्भ्रां टंकणविषगुब््जक्कतलेपां ॥ 


Pam ग्रन्यकारयितुर्वैशवर्णनमाह--] 
शोतांशवंशसम्भवहैहयकुलजन्मजनितकुल महिमा | 


(1) घोसो रविरौधसपि च मुनिसं खैः) a variant in A, B reads रविणा च बारमुनिभिः ( 


Both the readings are incorrect, 
(2) Breads faa, which is not correct, 
(3) ^ reads vw, which is incorrect, 2 
(4) mafa कदलीलाखिरसभावितं पुटितं, an incorrect variant in B. 
(5) A and B read रज्ञति, which is grammatically incorrect, 
(6) A reads gag | Breads दरदेन 9' | Both are unintelligible, 
(7) ^ reads zs वा गंधकेन हतं । Breads gd | 
(8) कुल is not found in B. 


—_— - 


— MÀ: 
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जयति seen) किरातनाथो रसाचार्यः ॥ 


[रोका-श्रथ चास्य कारयितुगु णवर्णनमाह--] 
यस्य wana रसविद्या सकलमङ्गलाधाराः। 
परमसेयमहेतुः अयसि परभेछिनः पूर्व्वम्‌'॥ | 
येन agita च्छादिव्याधादिलब्धसत्वाभम्‌'। 
दक्तिणरसा zeta’ आदिवराहेणेव महाप्रलये |" 
नष्टशरोरविवर्णं vienen कुछिनो शुणाद्यस्य | 
अभिनवसोमेशरतामाणुरपि मुनर्नवैरङ्गौ; и 

[Ama загана सूचयन्नाह] 
तस्मात्‌ किरातन्पत: वहुसानमवाप्य хи айча: | 
रसहृद्याख्यं तन्त्र" विरचितवान्‌ भिक्षुगोविन्दः ॥ 
नप्ता मङ्कलविष्णोः सुमनोविष्णोः सुतेन qasaq" 
सीगोविन्देन mn" तथागतः Зла भूयात्‌ и“ 


lem == — 


(1) स जयति औमदनश्र, a variant in B, 

(2) C reads सकलमङ्गलाचारां | е 

(3 Of the latter half С has only परं #99; 1 

(4) C reads sigas च्छादिव्यदातवध्वसत्वाभम्‌, which seems to be incorrect, Cf, 
Patala L, in which the following verse is given :- -किरातगोपादिकतापसाद्यवनेचरास्तत्‌- 
कुशलास्तथान्य । विदंति नानाविधमैषजानां प्रमाणवर्णाक्नतिनामजाती: ॥ 


(5) दचनिस् रस ग्टहीत्वा is the incorrect reading in С. [In the case of किरातनाथ 
रसाः ग्टहीता; je, collected tas—mercury, minerals, &c, and दक्षिण is favorable ; 
and in the case of आदिवराह रसाग्टहौता, i.e., lifted up the earth.] 

(6) This verse and the next are not found in B. 

(7) C reads रसकमॉपदेशतो दृष्टा, which destroys the metre, 

(8) Creads रसहदयैफ्रत्तंतं, which seems to be incorrect, 

(9) Creads विरचितायां भगवद्गोविन्द:, which is incorrect. 

(10) C has रसाटव्यनाम तन्त्रोयम्‌, which is incorrect, 

(11) C has нна ая md, which mars the metre, 

(f2) This verse and the next are not found in B, 
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अष्टादशसंस्कारं रसेन्ट्रदेवस्य दिव्यतनु =! 
लिखितमिदं पुण्यतमं रसह्नदयमवाप्यते सकलम्‌ ॥ 
इति औमद्भगवद्गोविन्दविरचितं रसहृदयं समाप्तम्‌ | 
शुभमस्तु | 
aq १६०४ समये ज्यैष्ठ वदि १३ भीमे जगन्नाथभट्ट लेखि ॥ 


MA हाल संवत्‌ १८८० पोष वदि s ма 


(1) MS. A ends abruptly with the colophon, which runs thus :—sfe silsitfacz- 
भगवत्‌पादविरचिते रसहदये जौर्णरसक्रियाधिकार एकविंशतितमः पटल; The author's 
account of himself is altogether wanting in it, В has “इति सकलरसवैद्यकुलकिरीट- 
भूषायमाणारकणपाटदपझराग सकलविद्यापारोण श्रौमद्भिक्षगोविन्दक्षतो taser; wem । इति 
औमतकुरलबंशंपयोधिमुधाकरमिद्रमहेशात्मजश्रीचतुर्भजविरचितायां ee m cte खण्ड बाला- 
न्वयबोधिकाख्यायां रसहदयटीकायां रसप्रशंसात्मक एकोनबिंशोऽवनोधः । इति ay? ॥ 


Extracts from 


KAKACHANDESVARIMATA. 


काकचण्डेवरोमततन्त्रात्‌ 
gagal झोका; | 
ॐ नमः सदाशिवाय | 


कैलासशिखरासोनसुमा रुद्र जगद्गुरुम्‌ | 
क्र'दनं दोमहाकालो ¥४'गचण्डोविनायकी ॥ 1. 
योगिनोनामष्ट तत्र गुह्याद्गुह्यतरं परम्‌ । 
कपालो कालरात्री च कालचंद्रकलाग्बिका' ॥ 2. 
करालो कालकरणी च काकचण्डेशरी तथा। 
एवमादिस्तथा चान्या योगिनोगणगुद्यकेः ॥ 3. 
नृत्यवाद्यसुखेशानेः सानन्देहष्टचेतसें!। C 
तत्रस्थं सैरवं देवं योगिनोगणवेष्टितम्‌ ॥ 4. 
केचित्‌ सुवन्ति deen केचिद्गायन्ति गुह्यकाः | 
केचिन्नृत्यन्ति gen ये केचिट्वाद्य' न कुव्वेते ॥ 5. 
іча भैरवं देवं ччаш त्रिलोचनम्‌ | 

d दृष्टा भैरवो दृष्टा जगतां त्रिदशेश्‍वरो | 6. 
жатат भूत्वा कृष्णतारकलोचना | 
काकचण्डेखरो देवो उवाचेदं а भैरवो ॥ 7. 


(1) The text reads कालचंद्रकमम्बिका, which is incorrect. 
(€) The text reads serai, which is incorrect. 


(3) The text reads ged, which is not correct. 
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काकच्ण्डेश्वरो उवाच | 


भगवन्‌ देवदेवेश qaw सर्बविच्छिव' । 
सर्बेज्ञानप्रकाशाय अहं एच्छाभि शंकर ॥ 6. 

कथं कायस्थितो जोवो जोवकोऽसी प्रकीत्तितः 1 
कायस्थः कर्म॑णा केन स्थितः संसारपंजरे ॥ 9. 
जराव्याधिदारिट्रेण ग्रस्तः संसारवंधनेः | 

एको व्रजति यानेन एकः स्कंधे वहेच तम्‌ ॥ 10. 
जयजयशब्दं मांगल्यमेकस्थाने च जंतवः | 

किं कुर्वाणाः प्रकुर्वाणाः कस्मान्मे gfe शंकर ॥ 11. 


Rae उवाच | 


WE त्वं काकचामंडे साधकानां fed प्रिये । 


युद्याद्गुह्यतरं वाक्यं wis तु वरानने॥ 12. 
कथयामि समासेन शुणु त्वं काकचंडिङ्गः। 
алија परो नित्यः अनाद्निधनेश्वरः ॥ 13. 
सूरूपो निगुण: शांतो विश्वव्यापो परात्परः | 
अनादिवार्मसंबंधः कायस्थो भवते तु सः॥ 14. 
जोवे व्याधिभयं कर्म अज्ञानात्‌ би а | 
तस्मात्‌ कर्मभवात्‌ क्लिष्टः संसारे data सः ॥ 15. 
करोति' विविधं कर्म संसारे काममोहितः | 
टरव्योपायं न जानाति कामभीगार्थहेतुना и 16. 
AAI मानव्यो ट्र्व्योपायं करोति सः। 
क्कषिवाणिज्यसेवयां मेषाविक्रयविक्रये ॥ 17. 


(1) The text reads सबेच्छिवः, which is not correct, 
(2) The text reads काकचंते, which is incorrect, 


(3) The text reads करोतु, which is not accurate. 


(4) The text reads कालक्त शेन, 


which is not correct, 
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यानं यवनच्छृत्रं च कि करोतिः करोति सः॥ 18. 

कासासक्तनरः सोमान्‌ कुरुते कर्म ART 

कुर्वाणाच नराः केचित्‌ कामासत्तार्थचिन्तकाः | 19. 

जायंते मत्येलोकस्मिन्‌ दारिट्रोपहतचेतसः | 

जायंते नात्र संदेहो कुलखंजा नपंसकाः d 20. 

महासंसारबंधेन त्रिगुणेन सुयंत्रिताः। 

अटव्यां घोरसंघद्टघाटिकां तु नयन्ति तत्‌ ॥ 21. 

एतत्ते कथितं भद्रे यत्त॑ मां чаја) 

किमन्यत्‌ एच्छसे भटे तथा ते कथयास्यहम्‌ 22. 
इति काकचंडेशवरोसते प्रथमः पटल; | 


वहन्ति апатії ढणभारमनेकधा | 


тата ата! उवाच। 


жиле महादेव कामभोगप्रसाधनः | 

яй: संपद्यते येन अक्ल शात्‌ परमेश्वर ॥ 1. 
तदहं ओतुभिच्छामि कथयस्व ward) ` ` 
आकाशगमनं देव Bata यथा भवेत्‌ 2. 
पादुकाया दले पंचदिव्यस्त्रोकाससाधनम्‌ | 
रोचनं asd चैव धातुवादरसायनम्‌ ॥ 3. 
जलूकाबंधमित्याइ: रसस्य मारणं कथम्‌। 
जारणं чаччы वज्नेभद्रावणं कथम्‌ 14. 
एतत्‌ ча समासेन ЯЕ मे त्रिपुरांतक | 


аса उवाच। 


अणु а काकचामंडे साधकानां fed faa ॥ 5. 


(1) The text reads wadad, which has no sense. 
(2) The text reads किं कुर्व॑ति, which is incorrect. 
. 


(3) The text reads कुरु कमेमनेकधा, which is incorrect, 
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. कथयामि समासेन एथक्‌ सिददार्थसाधनम्‌ | 
न द्रव्येण विना सिद्धिने भोगाः कास एव 416. 
द्रव्यहोंना नरा मत्ये प्रेतरूपेण संस्थिताः | 
अटति मर्त्यलोकस्मिन्‌ पय्युपद्रवकारणम्‌ ॥ 7. 
ж * = fad) तेषां जायतोपि wal 
कुलं सोभाग्यरूपं च पांडित्य ज्ञानसंस्थितम्‌ ॥ 8. 
ट्रव्यहोना न На प्राणहोना नरा यथा। 
कुत्सितो प्राणहोनोपि केनापि वधिराः स्थिताः ॥ 9. 
पद्म ते मर्त्येलोकेस्मिन्‌ зеле’ मकरध्वजम्‌ | 
तस्मात्‌ संसाधयेद्देवि sue साधकोत्तमः | 10. 
अथातः संप्रवच्याभि रसेन्द्रसाधनं तव। 
मारणं जारणाद्य' च द्र्व्यसाधनमुत्तमम्‌ ॥ 11, 
ques; 4654 लोहदंडस्तथैव च। 
त्रयो विना ओषधये रसस्य मारणे fear: ॥ 12. 
ताब्निवोध समासेन यथा आनंति साधकाः | 
dede वजो स्यात्‌ लोहदंडं पुटं fag: ॥ 13. 
सुदंडं ब्रह्मदंडं च समासात्‌ कीर्त्तितं तव | 
ग्राहयेत्तं समासेन साधको हृष्टमानसः ॥ 14. 
तद्रसं रससंयुक्त॑ एकोकत्य तु edd! 
अ'धसूषागतं чта रसं (ада aawa | 15. 
सहस्त्रवेधो कत्ता च ज्ञायते स महारसः। 
सूषां संलेपयेत्‌ तेन чагы weht и 16. 
अ'धयित्वास्निमध्ये तु रतिबंधः अयं विधिः। 
पञ्चात्‌ पलसहस्त क॑ शुल्वस्य ग्राहयेद्वुधः ॥ 17. 
aasi शुल्व क्षारवर्गहतं शभम्‌ । 
аат मर्दयेत्‌ शतधा नर: ॥ 18. 
42 दद्यात्‌ समासेन कालिकारहितं भवेत्‌ । 
सूषागर्भाटरे fam धामयेत्‌ खदिरानलेः ॥ 19, 
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रसेन्द्रः क्षिप्यते aa तारं संजायते ачта | 
अथातः संप्रवच्चाभि सूषाबंधं यथा भवेत्‌ 20. 
सत्तिकाः ग्राहयेत्‌ प्राज्ञस्टणपाषाणवजिताः | 
तुषादग्धास्त्रयो ग्राह्या жеип] त्रयस्तथा 2l. 
сае तु dad qui तत्‌ कारयेद्बुधः | 
गोस्तनाकारसदृशीमथवामलकं कुरु ॥ 22. 
सूषाब'धमिति ख्यातं साधकानां हिताय वै। 
अधान्यत्‌ संप्रवच्यामि रसस्य मारणं यथा ॥ 23. 
ग्राहयेत्‌ पूर्ववद्भूयः ओषधीस्तिस्तरः साधकः । 
सूषां संलेपयेत्‌ तेन धाभ्य कर्म समाचरेत्‌॥ 24. 
रसेन्द्रो feud feu कुरु कसे यदिच्छया । 
वीतोदकेन कामेन हैमकर्माणि वा खण ॥ 25. 
कारयेल्लोहमथं पात्रं чей wu x 
अन्योन्यए्ठसंलग्न' कारयेत्‌ साधकोःत्तम; ॥ 26. 
अधोयन्त्रेण तं घास्य आयसं तत्र जारयेत्‌। 
तप्तखल्वोटरे BE जरते नात्र संशयः॥ 27. 
तद्गुणं आयसं तत्र d चाष्टगुणं ददेत्‌। ` 
जोरवर तथा चारो षट्जारो उदिरग्रही | (१) 
ग्राहयित्वा रसं तेषां आयसं जारयेन्नरः ॥ 28. 
Sa संजायते तत्र धर्मकामार्थसाधनं | 
ग्टह्य खल्चोदरे तप्त हेमं षड्युणतां भजेत्‌ ॥ 29. 
पुरा महीषधैयुक्ता जरते नात्र संशयः । 
जारिते «fd cera पुनस्तं जारयेद्यदि | 30. 
कुरुते कर्मसंघांध कर्म सिद्धार्थसाधनं ॥ 31. 
जारणं मारणं चेव समासात्‌ कोत्तितं иш! 
किमन्यत्‌ एच्छसे भद्रे तथा ते कथयाम्यहम्‌ ॥ 32. 
इति शोकाकचंडेशवरोमते दितोयः पटलः | 
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अथान्यं संप्रवच्यासि त्रभ्त्रकस्य यथाक्रमम्‌ ॥ 20. 
द्रावणं aana समासेन विधोयते। 
क्षौरकंचुकिचर्णेन तद्रसेनाभिभावितं ॥ 21. 
निगु ण्डोवजदण्ड' तु age भावितं фа! 
एकैकं सप्तवारेसु भावयेत्‌ साधकोत्तमः N 22. 
(भावनान्ते) अ्रस्त्रकस्य s किपेहिनत्रयं |. 
बृहत्या सपरात्रं तु fate नरोत्तम: 23. 
तेन कल्केन पत्राणि लेपयेदश्त्रकस्थ च | 
कांस्यपात्रेण # * * «1% साधकोत्तमः ॥ 24. 
TAA ततो धाप्यः सप्ताह साधकोत्तस; | 
заа नात्र संदेह: प्रियं दृष्टा यथा स्त्रियः 25. 
रसस्य भागमेकं तु жаиын कुरु । 
एकीक्कत्य तु qued fena नात्र संशयः ॥ 26. 
लच्षांशवेधकोऽसौ हि जायते नात्र संशयः । 
अथान्यं संप्रवच्याभि यथा संजायते ष्टुतिः ॥ 27. 
ure "प्राज्ञः पोतं वा कृष्णमेव ат! 
पुरासंस्कारयुक्तं तु कत्तव्यं साधकेन तु ॥ 28. 
यवासा चित्रकं धारः कंचुकी वच्रदंडयोः | 
वन्रकंदार्कचोरं च иша टंकणं तथा ॥ 29. 
चारत्रयसमायुक्तां पटुपंचसभन्वितं | 
пазед तु कल्केन अभ्बपत्राणि लेपयेत्‌ ॥ 30. 
सूषागर्भोदरे fam धामयेत्‌ «бесе: | 
gad ча संदेहो % * * # o£ 

इति काकचंडेश्वरोमते षष्ठः पटलः | 


Extracts from 
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सोमदेवविरचितात्‌ रसेन्द्रच,डामणेः उद्ध ताः Bla | 


रूप्येण सह संयुक्त wd रुप्येण Sai 
तदा निरुत्यमित्युक्त॑ लोहं तदपुनर्भवम्‌ ॥ 
एवं wur सनागं चेत्‌ ча aa алат ॥ 


fanaa तु नागेऽस्मिन्‌ sere wa सति । 
за लक्षगुणां чај शलाकां ग्रसति чаң! 
कुसुन्भतेलतप्त तत्‌ ата че" waa 
गुझयनागोऽयसु्दिष्टी वक्ति' खच्छन्दभैरवः ॥ 

aa Amad आरत fe agh हढ़म्‌। 
agmi таста чепи तदुच्यते॥ 

म्रतस्य पुनरुद्धतिः संप्रोक्तोत्यापनाख्यया* | 
gama निक्षेपो 23 तड्डालनं मतम्‌ ॥ 


(I) The text reads लघु। But cacaaqyea reads ww, which seems to be 
correct, 
(2) The text reads @ŭ 9, Which is incorrect. 
6) The texts reads मुद्दिष्टशक्ति, which has no sense. 
(4) The text has жетїї, which is incorrect. We have adopted the text of. 
रसरत्नससुच्चय | 
(5) Tbe text reads साधोक्तस्थापनाख्यया, which seems to be erroneous. 
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त्रिंशतूपलमितं नागं magia महितम्‌ । 
fame पुटयेत्तावत्‌ यावत्‌ कर्षावशेषितम्‌ ॥ 
न तत्‌ पुटसहस्थ्रे क्षयमायाति на d 
चपलोऽयं समुद्दिष्टो वार्त्तिकनीगसम्भवः* ॥ 

इत्य हि चपलः' कार्य्यो वङ्कस्यापि न संशय: । 
तत्स्ट्ष्टइस्तसंस्टष्टः केवलो वध्यते रसः॥ 

स रसो чтазтец शस्यते न रसायने'। 

अयं हि खर्षणाख्येन' लोकनाथेन Э: | 
भ्त्रामकाख्यरजः wea पञ्चमांशरसान्वितम्‌ | 
задача महयेटेकवासरम्‌ ॥ 
चाङ्ेरोखरसेनापि दिनमेकमनारतम्‌*। 

एवं भूनागक्षातेन मईयेहिवसद्दयम्‌ ॥ 
अथेकपलमानेन तावता त्रपुणापि च। 
दशनिव्करसेन्रेण чш समाचरेत्‌॥ 
योजयित्वाथ aaa urged (чаа 1 

ततः AAT सत्त्वेन сата WI 

feet कृत्वा तु पूर्व्वेण чаја योजयेत्‌ ॥ 
अध प्रक्षाल्य कोष्णेन' काञ्जिकेन प्रशोषयेत्‌। 


The text has चयमाथान्ति सब्ब दा, which is grammatically incorrect, 
The text reads मागेसंभव:, which is incorrect. 

The text reads зе’ च्षौरपलः, which is senseless, 

The text has रसायनम्‌ | 

qr is the reading in रसरव्रससुञ्चय | 

The text reads दिनमैकसनारसम्‌, which has no clear sense, 

The text reads सौछेन, which is unintelligible, 
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THIER TET च। 

विमद्य wfs gaa मरिचप्रसितां gala ॥ 
निरुध्य वजमूषायां सन्धिबन्धः विधाय ч! 
शुषिरेनेवभिः' सम्यग्भस्त्राभ्यां च धमेत्‌ खलु॥ 
ततो मूषागतं स्त्र समादाय समन्ततः | 
धमेत्‌ प्रकटसूषायां वङ्कनालेन Xu ॥ 

दशशाणं हि तत्सत्त भस्मना लवणेन च। 
забата Фут पुटयोगेन शोधयेत्‌॥ 
दिनिव्कप्रमिते तस्मिन्‌ पूर्व्वप्रोक्तेन भस्मना | 
अशीतियुणितं नागं wem निर्वाहयेत्‌ खलु॥ 
таа” чеда जोयते न कथञ्चन। 
चपलोऽयं समुद्दिष्टो लोकनाथेन शम्भुना ॥ 
अनेनापि रसः xt बध्यते पूर्व्ववत्‌ खलु । 
कारवल्लोजटाचणेदैशधा घुटितो हि ari 
भवेन्नागविनिस्भक्तो ग्रासं ग्टह्लात्यशेषरतः | 

सुखं प्रकटमूषायां भवेच्च विगुणोत्तरम्‌'। 
जोणंग्रासो Tq देहलोइकरो भवेत्‌ ॥ 
सोऽयं श्रोसोमदेबेन कथितो$तोव fefa a 
भूभुजङ्कशक्कत्तोयैः' wememgEd! रज; | 
auat हि तत्‌ प्रोक्तं धीतास्यं' रसवादिभिः ॥ 


The text reads मरिचिप्रमिता गुटी, which is incorrect, 
The text reads शिशिरैमेवभिः, which has no sense, 
The text reads इयमा, which is incorrect, 

The text reads विगुणोत्तरा, which is incorrect, 

‘The text reads तायै, which is not accurate. 

The text has sued, which is not accurate. 


The text reads धौताखं, which is not correct, 
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स्वरूपस्य विनाशेन पिष्टतापादनं fe यत्‌। 
ааа? सतो नष्टपिष्ट: स उच्यते ॥ 
अध यन्त्राणि वच्चन्ते रसतन्वाण्यनेकश:* | 
समालोक्य समासेन सोसदेवेन सांप्रतम्‌ ॥ 
ऊईपातनयन्त्र हि नन्द्ना परिकीर्त्तितम्‌ ॥ 


कोषठि(षटि)कायन््रमेतदि नन्दिना परिकोर्त्तितम्‌ и 


विन्ध्याद्रौ ada q मलये गोमन्तक सोगिरो 
सह्याद्रावथ पारियात्रकगिरो किंकिंधिनामालये i 
mee saa चाल्पवत्क्षितिधरे तडूपनामाधिक 
गोपाभोरकसिद्दवैदयसुखतो वैद्यः समावेदाताम्‌ N 


इति यकरवालसैरवघुरवरपति्रीसोमदेवविरचिते 
Wasi रससूत्रस्थाने TARA 
निरूपणं नाम प्रथमोऽध्यायः 
समाप्त; | 


(1) But रसरबसमुन्नय reads (аб РА Рта; | 
(2) But tarangan reads अशेषतः | 


Extracts from 
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यशोधरविरचितातू रसप्रकाशसुधाकरातू उद्धताः BAT | 


विभमलसूतवरो fe पलाष्टकं 
तदनु धातुघटोपटकांत्षिका: | 
gama चतुःपलभागिकाः 
स्फटिकशुद्पलाष्टसमन्विताः | 
मह जलेन аёт च यामकं 
ата а (ага а | 
उदितधातुगणस्य च मूषिकां 
कुरु रसं विनिवेशय तत्र वै। * 
डमरुकाभिधयन्ववरेण तं 
епа тата ат | 
पवनपित्तकफक्षयकारकं 
सकलरोगहरं परमं सदा | 
गजपतेब॑लवदूबलदो i 
हिजपतोक्षणवन्नयनप्रद: | 
युवतिकामविलासविधायको 
भवति सूतवरः सुखदः सदा । 
सघनसाररसः किल कान्तिद- 
स्त्वखिलकु्ठहरः कथितो मया і 
इति कपूररस: и 

उदयभास्करनामरसो झयं 

п भवति रोगविधान्तकरः खयम्‌ । 
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मगधिकामधुना we गुस्न्रिका- 
ब्रयमितथ सदा Чача: | 
ललितकामविलासविधायक; 
स्थविरकोऽपि रती तरुणायते ॥ 
गदहरो बलदोऽपि हि वर्णदो 
भवति कम्भ्विपाकजरोगहा | 
सकलसूतकशास्त्रविमझन्यजो 
Raat मया mazim: | 
इति उदयभास्कररसः | 

अथेदानीं пагана धातुशोधनमारणस्‌ | 
अनुभूतं सया किञ्चित्‌ किञ्चिच्छास्त्रानुसारतः | 
ҷа रजतं चेति लोहं wegen i 
= चैवाश्मसारञ्च नागवङ्गो айа च и 
तोक्षालोह निगदितं ал रसवेदिभिः | 
amaisa सोराष्ट्ररोतिवर्त्तका; | 
TAA धातवो Tar लोहान्येवं भवन्ति हि॥ 

अध रसकगुणा:। 
द्विविधो रसकः प्रोक्तः कारवेज्लक-दुर्दु रः' । 
aed परः я; प्रथमञ्चोष्धादिषु ॥ 
स g Asa freu अविनाशनः i 
रञ्जनः पारदस्याथ пасте: ॥ 


(1) The text reads कानो वल्लवट्दुं र, which appears to be iticorrect. 

(2) The text reads aa, which seems to be incorrect. 
. (3) The second hemistich is wanting in the text. We have adopted the 
reading of रसरबसमुन्चय | 
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पारदो veda देहलोहकरावुभो। 
नागाञ्जुनेन कथितो fest AA रसावुभो ॥ 
क्तो येनाग्निसहनो апо мај! 

तेन ачай баг च न संशय: ॥ 
रसको faa: सम्यक्‌ fafai रसपूरके। 
निम्मलत्वमवाप्रोति सप्तवारं fakta | 
теча वाथ तक्र वा 299° मेषमृत्रके । 
द्रावितं mad सम्यक्‌ खर्परं परिशुध्यति ॥ 
खर्पर रेचितं शुद्धं स्थापितं नरसूत्रके । 
रव्ज्ञयेन्मासमेक हि ата! ҹин वरम्‌॥ 
वचाहरिद्रात्रिफला-ग्टहधरमेः ससैन्धवेः | 
матае Aaa uf и 
पादांशसंयुतैमूषां बवन्ताकफलसन्निभाम्‌। 

निरुध्य शोषयित्वा च सूषामुखीपरि न्यसेत्‌ ॥ 
nara खर्परे ज्वाला सिता ater भवेद्थदि | 
लोहसंदंशके मूषां त्वा wem заћи! 
भूम्यासाढालयेत्‌ सत्त्व. यथा नालं न ита! 
तदा सोसोपमं* wu पतत्येव न संशयः ॥ 
अनेनेव प्रकारेण атала सति। 
विनिःसरित्‌ adaa सहिंशु(?) गुरुणेदितम्‌ ॥ 
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(1) 
(2) 
G 
(4) 
(5) 
. 

(6) 


The text reads fast राजिता, which is not accurate, 

The text reads femfsrd, which is incorrect. 

The text has only EGA whioh mars the metre. 

द्राविते छालिते is the reading of the text, which is evidently an error, 
The text reads वर्जितं, which seems to be incorrect, 


रसरब्रससुञ्चय says वङ्गाभं | See Chap, II. Verse 161. 
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अध सोरषट्रौगुणाः | 
agen aaa खनिजा' तुवरो нат! 
था लेपिता शेतवस्त्रे रङ्कबन्धकरो हि सा॥ 
qam खटिका' तद्दत्‌ हिप्रकारा प्रशस्यते | 
fafaq पोता च सुस्निग्धा गरदोषविनाशिनो ॥ 
Sa परा sara їшїп लोहमारणो ॥ 
कषाया मधुरा ат! कटुका विषनाशिनो | 
ата कफहा चैव नेत्रव्यापच्तिदोषहा ॥ 
कण्ठरोगहरा सा तु पारदे वोजजारणो | 
wind तुवरो क्षिप्ता शुध्यति त्रिदिनेन à ú 
aaa रूदिता wat uus विमुञ्चति। 
तत्‌ सत्त्व धातुवादार्थे चौषधे नोपपत्यते ॥ 
अध पुटानि लिख्यन्ते | 
भूस्यां वै खन्यते ad fara’ चतुरस्तरकम्‌। 
виђа सहस्त्रेण पूरयेत्तदनन्तरम्‌ ॥ 
औषधं धारयेन्म्रध्ये तदाच्छादय 47102: | 
maa वै amas प्रज्वालयेत्तत: | 
महापुटमिदं प्रोक्तां ग्रन्यकारेण निः्मितस्‌ ॥ 
इति महापुटम्‌ ॥ 
एकइस्तप्रभाणं हि चतुरस्र च плати! 
वनोपलसहस्रेण лае च पूरितम्‌ ॥ 
मूषिकां चोषधेनाथ पूरितां तां तु मुद्रयेत्‌। 
गत्त मध्ये निधायाथ गरिण्डानि' च निक्षिपेत्‌ ॥ 


(t) The text reads खनिता, which is incorrect 
(2) रसरबसमुन्नय says फटको फुल्लिका | 
(3) रसरत्रसभुञ्चय reads गिरिण्डानि |. ENS 


= ай 
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зла ज्वालयेत्‌ सम्यक्‌ सोऽयं गजपुटो भवेत्‌ ॥ 
इति nagz: ॥ 
उपलं fren छाण्मुत्यलञ गरिण्डकम्‌। 
कछगणोपलसारो च तचरा' कछगणाभिधाः ॥ 
avian कंडे च वाराहपुटसुच्यतः ॥ 
इति वाराहणुटः | 
वितस्तिद्दयमानेन गत्ते चेच्चतुरस्तरकभ्‌'। 
कुक टाख्यं पुटं विद्य़ादौषधानाञ्च साधनम्‌॥ 
° इति 99292: ॥ 
вичу सम्यक्‌ कपोतपुटसुच्यते ॥ = 
इति कपोतघुटः ॥ 
gån Mavala रसभस्मप्रसाधनम्‌ | 
माणिकाद्दयमानेन गोवरं घुटमुच्यते ॥ 

° इति таг; і 
qu तु प्रपूर्यव मध्ये द्रव्य तु विन्धसेत्‌। 
अधस्ताञ्चालयेदग्नि सखद्भाण्डपुटसुच्यते॥ 

इति (agyz: | 
wa तु वालुकापूर्ण मध्ये द्रव्य तु aada, | 
उपरिष्टादधस्ताञ्च аб FAA, NIAT: | 
तद्बालुकाघुटं सम्यगुच्यते शास्त्रकोविदैः ॥ 

इति बालुकापुट; | 


(1) रसरत्रसमुञ्चय reads वराटो । 
(2) The text reads अभिमांतरेण 58 च वाराहपुटमध्यत:, which seems to be 
incgrrect. 
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सूषिकां भूमिमध्ये तु स्थापितां ятгапем: | 
उपरिष्टात्‌, पुटं दद्यात्‌ аа, पुटं भरूधराभिधम्‌ | 
इति भूधरापुटः ॥ 
тата! तुषैर्वांपि атата на: 424! | 
па तज्लावकाख्यं пешак साधने | 
इति लावकापुटः | 
इति सोपञ्चनाभस्रनुसीयशोधरविरचिते 
रसप्रकाशसुधाकरे दशसोऽध्यायः | 


अथातः संप्रवच्याभि धातूनां कीतुकं परम्‌। 
स्वानुभूतं मया किञ्चित्‌ ad यच्छास्त्रतः खलु ॥ 
तदहं कथयिष्यामि यत्‌ कृत्वा ना सुखो ийди 
रसकं दरदं aa пая कुनटोससम्‌। 
тачан ачан ॥ 
जलयन्त्रेण 3 पाच्यं चतुर्विशतियामकम्‌ | 
तेन Sur wd amd तारं वा नागमेव at 
सह(शत)वेधो तु तत्कल्को जायते ата संशयः и 
एकभागस्तथा सूतो वजञवल्लाथ afec | 
खल्ले faimea रसे पञ्चभागसमन्विते | 
залет च रागिण्या पोतकल्क' प्रजायते a 
षोडशांशेन दातव्यं हुते तास्त्रे सुशोभने। 
जायते wat हेम ge वर्णचतुईशम्‌ ॥ 

इति हेमक्रिया ॥ 


(1) The text reads दत्वा, which is incorrect, 
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स्रणंसाच्तिकं संस्वेद्य ата दिवसत्रयम्‌ । 
चग्मेरंग्या(गा)रसेनेव मईयेहिनसप्तकम्‌ | 

जलेन Ҹа तावच्च यावद्देमनिभं भवेत्‌ ॥ 
दरदं रसदेशोयं' Madan स्वेट्येत्‌ । 
aerate चत्वारि पद्चाच्छुदतमो भवेत्‌ ॥ 
मनःशिला पझनिभा хат चेव सुशोभना। 
स्वेदिता gigaa रसेनेव तु दोलया। 
याममदैमिता शुदा सब्ब nm योजयेत्‌॥ 

« नवसारस्तथा Ba: शोधितोऽग्निमति स्थले। 
समभागानि सर्व्वाणि महँयेन्निम्बुकारसेः ॥ 
मातुलुङ्गरसेनेब कुमारोसुरसेन ат! 
wea (амеба पाचितो जलयन्तके। 
दिनानि त्रीणि तोत्राग्नो कु्थात्तदवतारयेत्‌॥ 
пећи वेधयेत्तारं mada wad! „ 
जलभेदो यदा न स्यान्नात्र काथ्या विचारणा d 
शिलया मारितं नागं quao खरसेम di 
पुटद्दादशयोगेन नागभस्म प्रजायते॥ 
शतसंख्यानि वै कुर्यात्‌ घुटान्येवं शरावके। 
итий: स्वरसेनेव भावयेहिनसक्षकम्‌ | 
पूर्व्यवत्‌ yzi апей शतसंख्याभितं तथा। 
सूतगन्धशिलादहुसमं चेन्नागभस्मकम्‌ | 
विंशइनोपलैर्टद्यात्‌ पुटं वाराहसंज्ञकम्‌ ॥ 
अनेन विधिना सम्यक्‌ शतसंख्यानि दापयेत्‌ । 
पटान्येवं ad त्रोणि शतानि दशाधिकम्‌ ॥ 


P ^ C n _ — 


(1) The text reads रसदेशौयो, which is incorrect, 
. 
(2) afg [अहानि] is grammatically incorrect, 
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TETEG काचमये कूपे इवात्रिंगयामकम्‌ | 
बालुकाग्नि' प्रदद्याच्च ага ससुडरेत्‌ ॥ 
तलभस्म ग्रहोतव्य' वेधयेत्तारशुददँके । 
чета भवेत्तेन नात्र कारा विचारणा | 
दृहप्रत्यययोगोऽयं कथितो नात्र संशयः ॥ 


* Extracts from 
RASACHINTAMANI. 


मदनान्तदेव सूरिविर्गाचतातू रसचिन्तामणेः उद्धताः Bla: | 


Ward तोरिकां ed कासौसं लकुचटरवै: । 
AI खल्वभाण्डस्थः adawa दिनत्रयम्‌ ॥ 76. 
` вата! तदारोप्य काष्ठवळिर्बिधोयत | 
दिनत्रये$प्यतिक्रान्त भस्म श्वेततरं भवेत. ॥ 77. : 
* * * * = * * 
इति त्रयोदश исива; | 
खर्परो =теліл: епа, शिखिग्रीवं च оңа! 
षड्गुणं माक्षिकं नेत्रभागं ग्राह्य मनःशिला'। 
amaaa sme शोभनागतकर्करेः' ॥ 38. 
गंधकत्रयमेवास्ते काचमाचौरसैभुंशं । ° 
faama क्त व्या भावना AeA क्रमात. и 39. 
अधोसुखेन यन्त्रेण तेन निःसारयेद्बुध; | 
We तद्रसकस्याथ EZ काय्यकरं परं ॥ 40. 
अवश्य' а wa’ fed कर्मसाधनं и 
इति रसकसत्वपातनं । 


त्रिवारं गन्धकहतं तास्त्रहेमददयत्रयं | 
wa’ तालस्य area योजयेत्‌ सर्ब कामदं ॥ 43. 


п) चापि नेवभागा яч: is the correct reading as stated in the margin of the 
text. 

(з वयो भागा aft aren: शोभना गतककरा: is the correct reading as stated in 
the margin of the text. 
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saat भवेदेसं तास्त्रगंधकमारितं | 
एतयोर्दीयते रम्यं जायते कांचनं शुभं ॥ 44. 


इति सोमदनांतदेवविरचिते रसचिंतामणो 
हेमोकरणप्रयोगः ॥ 


पारदं सोसकं गंधं фай तच्चतुष्टयं | 

वोजपूरांभसा fret ae दिनचतुष्ठयं ॥ 108. 

अध wer पत्राणि तैन तारस्य 8094, | 

वोजपूररसेनेतत्‌ व्यतिमात्राग्नितापित' ॥ 109. 

एकाधिका भवंत्यत्र भावनाश्चास्य विंशतिः | 

विशोष्यावत्तित' तारं भवित्तारस्य कांचनं | 110. 
इति चिंतामणी हेभौकरणप्रयोगः d 


Saud तारं तथा aa 44834 । 
एकतः क्रियते पत्रमतिसूचष्मं निरामयं ॥ 111, 
जंबोरनोरसंपिष्ट खर्परस्याष्टंकणं। ; 
तेन तान्यथ पत्राणि लेपनोयानि वै बहु ॥ 112. 
आवर्त्तते gem मूषक गलितानि ч! 
तदा तानि भवंत्यत्र हेमरूपाणि नान्यथा ॥ 113. 

इति हेसोकरणप्रयोगः d 
एकभागो भवेदार; तारं भागद्दयं भवेत्‌ । 
वेदभागं भवेत्तोक्षणं wa’ सत्राञ्च वै єл! 
वंगभागं нача सब भेकत्र कारयेत्‌ 109. 
टंकणेन पुन! Wa ча тата वक्कगं । 
वेलात्रयमिदं ara’ तक्रमध्ये निवेशयेत्‌ ॥ 110. 
एवं तारं भवेश्न gir ॥ 

इति तारोत्पादकं | 
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aaa पिष्यते खल्वे त्रिफलाहिंगुटंकणेः | 
मध्वाज्यमिखित' Wa सत्वः पातयते 43169. 
इति तुस्थकसत्वपातनं і 
खर्परः «ҹа पूव्व॑ कौलत्थेन जलेन च। 
वटारोहजलेनापि पर्णचर्णेन शोभन; ॥ 75. 
गुड्टंकणसंमिसस्त्रिफलाकाथमर्दित: | 
waa कूपके कृत्वा धाम्यमानो wat च सः॥ 76. 
зач іта जाते तत उत्याप्य quus 
सावधानं करेणैव wat я चाध зтада, ॥ 77. 
чач धम्यते कूपः तथाजात' च а पुन, । 
कूपकं च ЧАЈА तथा त' नामयेत्‌ पुन: ॥ 78. 
Wl खर्परकश्यैतत्‌ नागरूपं पतत्यधः | 79. 
इति खर्परसत्वपातनं ॥ 


Extracts from 


RASAKALPA. 


रूद्र्यामलान्तर्गतातू रसकत्यादुद्ध ताः झ्लोकाः | 


fad नत्वा रसाधोशं चण्डिकाचरणं तथा | 
каа! रसकल्पोऽय्रं रसज्ञानविश्यारदः' ॥ 1. 


॥ अथ परोक्षा ॥ 
अतेजा अगुरुः शस्त्रो smewr(s Wen रसः'। 
यदा' таа NE गच्छेत्तदा सत: 40 


दन्ते xy मणी वेणो veda साधित रसम्‌ ॥ 42. 


इति stamma रससंकेतकं नास 
प्रथमोज्ञासः | 


зашта लोहाः TAHAN | 
अक्षत्रिमा इभे येषां वत्ताद्याः स्युलु' afaar ॥ 1. 


(0) The text reads करोमि, which is grammatically incorrect. 

(2 The reading in the text is विशारदम्‌ which is incorrect. 

(3) The text reads रस, which is incorrect. 

(4) The text reads यदामावत्तेवेतू, which is not correct. 

(5) The text reads ат ;, which is grammatically incorrect. 

(6) जोहि्लोहा is the reading of the text, which seems to be incorrect. 


(7) The text reads रेवात्तीद्यासुक्ुतिसा, which is palpably an error. 
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सन्तो बदाच्जलिपुटो gu विज्ञापयास्यहम्‌ | 
कपासुधारसयुता टृष्टिग्रन्थे प्रदोयताम्‌ ॥ 
महारसाः स्युस्तत्रादावष्टो піва । 
чта wea शैलं चपलं रसकोऽमलम्‌ ॥ 
(महारसाः) 
अभ्यक JAA कान्तः राजावत्त даты | 
азі वैक्रान्तकं चेव टङ्कणं च रसा agi 
(रसाः) 
° गन्धकं तालकशिले क्षितिखेचरगेरिकाः। 
इत्यादयश्ोपरसाः सर्व्बाचार्य्येरुटोरिताः ॥ e 
(उपरसाः) 


सितासितारुणं पोतं गन्धकं аза ни ॥ 
तालकं द्विप्रकारं स्यात्‌ गोदन्तः पाटलव्छृविः'॥ 
रक्ता पोता शिला इधा पूर्वा अेष्ठोत्तराधमा'॥ 
बहप्रकारा AUA कासीसं त्रिविधं aaa и 
कासीसं читати ат абя | 
गैरिको दिविध: प्रोक्त! सोवर्णो लोहितस्तथा ॥ 
agora रसान्‌ केचिदाचार्य्या वर्णयन्ति वै। 
अस्माभिरिह cram मुनिमार्गानुसारिभिः॥ 


(1) The text reads पटलाळवि, which seems to be incorrect, 
(2) पूर्वा अष्ठोत्तमाधमा is the reading of the text, which is incorrect, 
(3) The text reads कासौसस्त्रिविधी मतः, which is incorrect, as it is mentioned 


neuter in the next line. 
. s í 
(4) The text reads कंकुष्टादीनू, which is an error of the scribe, 


47 
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इत्येष प्रोदितो मार्गा रसशोधनकर्मणि। 
ameaga गोविन्दादिसमाहत:' | 


लवणं चलिकोड्डत॑ गन्धकेन समन्वितम्‌ | 
wages fears मूलभस्मप्रगालितम्‌॥ 
गोमूत्रेण ла भाव्यः age जारयेत्‌ лаг! 
तस्य duda; सूतो чаң भवति чаң! 
एतदेव fad दव्यात्‌ weder हेमजारणे' | 

मुखं संजायते तेन sted = विनिश्चितम्‌ | 

इति Alagoa रसकल्पे उमामहेश्वरसंवादे 
रसशोधनप्रकारः | 


इति вата जारणिऽतिगुणावह्; | 
प्रकाशितः संप्रदायक्रमप्राप्ः शिवोदितः | 
इति златан waned उमामहेश्वरसंवादे 
रसाधिकरणो' नाम аага: ॥ 


महारसानां सव्वेषां रसानां беа | 
तथेवोपरसानाञ्च शास्त्रदृष्टेन वर्त्मना ॥ 1. 


(1) The text reads समादितः, which is incorrect. 

(2) The text reads нанач, which seems to be incorrect, 
(3 शनि;, as given in the text, is grammatically incorrect. 
(4) The text reads हेसजारणी, which is not correct. 

(5) Thctext reads न, which appears to be an error. 


(6) The text reads रेसाधिकारेणा, which is incorrect. 
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कदलोपत्रजेनो रे; साचोकं भावयेत्‌ शतम्‌' 
गन्धबंतैलमध्वाज्य--पक्षमेकं दिनत्रयम्‌ ॥ 

तत्ताप्य' aaga पक्कायां निन्चिपत्ततः | 
लोहसन्थानकरणं तत्समं तत्र निष्पचेत्‌॥ 

Egi प्रकल्पयेन्मुषां' कोछिके' विनिवेशयेत्‌ । 
अङ्गारैः खदिरोड़तेः धमेद्भस्त्राइयेन वै॥ 
वक्रनालयुजा सत्त्व ताप्यस्य पतति धुवम्‌ ॥ 
शक्षदोप्तिः wera’ यदा वैश्वानरो иза! 
तदा wu तु पतितं जानोयान्नान्यथा क्चित्‌॥ 


रसकं स्वेदयेदादो' पटुचर्णकतं बुधः । 

agiia वस्त्रेण zg बध्वा च डोलिकाम्‌॥ 
कृत्वा भाण्डे च सजले' स्वेदयेन्मासपज्ञकम्‌ | 
sga сатана खल्लमध्ये' (баа ॥ 
पादौशान्‌ मालतोजातं aye जोर्णशुञ्जकम्‌ | 
azgi रेवकीं च निशामं कुल्लजोरकान्‌'॥ 
तत्‌ чей «(Ҹа कृत्वा गोपंचकविभावितम्‌ | 
कृत्वा तट्वटिकाः पश्चात्‌ छायायां शोषयेत्ततः ॥ 


The text reads gré, which is senseless, 


369 


तत्तत्ताप्य' वजमृषा is the reading of the text, which appears to be incorrect, 


The text ита тим! is evidently incorrect, 


कोष्टिकानि निवेशयेत्‌ is the reading of the text, which has no meaning at all, 


The text reads सशब्दस्य, which is grammatically incorrect. 


रसकांगदयैदादी is the reading of the text, which seems to be incorrect. 


mem भाग्डेन सजले is the reading of the text, which is incorrect. 


The text reads WAH | 


The text bas sitet, which is grammatically incorrect. 
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कोष्ठगेनाग्निना' प्रयाइमेट्भस्त्राइयानिले: | 
ча पतत्यसंदेह fenus ee ЧЕ! 
uaa fear वा रसकं स्वेदितं यदि | 
न maa त्च AS धमेत्तत्‌ नालमूषया d 


इति सम्मादितो атар हुतोनां шай स्फुट: | 
साक्षादनुभवैद शो न за गुरुदर्शितः | 
लोकानासुपकाराय एतत्‌ wed निवेदितम्‌ | 
aai चैव लोहानां द्रावणं परिकीत्तितम्‌ ॥ 
इति залаа रसकल्पे उमामहेश्वरसंवादे 
सर्व्वलोइछुतिपातनाधिकारः समाप्त; ॥ 


(1) The text reads को्टकैनाञ्मिना, which is not correct, 


(2) समाप्तं शुभम्‌ is the reading of the text, which is not correct. 


Extracts from 


RASARATNASAMUCHCHAYA. 


B. = Benares Manuscript. 
K.= Kásmir Manuscript. 


अध प्रथमोऽध्यायः | 
रसोत्पत्तिः | 


यस्यानन्दभवेन मङ्ळलकलासम्भावितेन = 

wet सिद्दरसासृतेन करुणावोज्ञासुधासिन्धुना i 

भक्तानां प्रभवप्रसंहृतिजरारागादिरोगाः ,क्षणा- 

च्छान्ति' यान्ति जगत्रधानभिषजे तस्मै परस्मै नमः и 1. 
आगम'अन्द्रसेनथ लङ्क श्च विशारदः | 
कपालो सत्तमाण्डव्यो भास्करः शूरसेनकः | 

रल्रकोषथ' лега абай. नरवाहनः | 

veel गोमुखसैव कम्बलिव्याड़िरिव च॥ 

नागाज्जुनः सुरानन्दो नागबोधिर्यशोधनः | 

खण्डः कापालिको ब्रह्मा गोविन्दो लम्पको हरिः ॥ 

सप्तविंशतिसंख्थाका रसभिद्दिप्रदायकाः | 

रसाहू शो भैरव नन्दौ рена: ॥ 


(1) आगमः, а variant in the Poona ей, which also agrees with B, and K. 
(2) रबधोषय, another reading in the Poona ed,, which also agrees with B, 
and K. 
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मखानस्रैरवर्य व काकचण्डोशवरस्तथा | 

वासुदेव наши क्रियातन्वससुच्चयो ॥ 

रसेन्ट्रतिलको योगो भालुको मैथिलाद्दय: | 

महादेवो stem वासुदेवो жас d 2-7. 

एतेषां क्रियतेऽन्येषां तन्लाण्यालोक्य ARS । 

रसानामथ सिद्दानां चिकित्सार्थोपयोगिनाम्‌ ॥ 

सूनुना सिंहगुप्तस्य रसरल्रसमुचचयः। 

रसोपरसलोहानि यन्चादिकरणानि च ॥ 

शुद्यर्थभपि लोहानां तन्वादिकरणानि च। 

शुद्धिः सत्तः ह्रुति्भस्मकरणञ्च प्रवच्चते ॥ 8-10. 

sia भक्तणस्ात्रेण पूव्व॑जन्माघसन्भवम्‌ | 

रोगसङ्मशेषाणं नराणा नात्र संशयः ॥ 26. 

यश्च निन्दति uam MANTAN: परात्परम्‌ | 

स data घोरे यावत्कल्यविकल्पनाम्‌ ॥ 20. 

ufaar ex देशे лата ла: | 

स रसी भूतले , लोनस्तत्तहेशनिवासिन; | 

तां == шатаа fam सूतं. हरन्ति च ॥ 89-90. 
इति योवैद्यपतिसिंहगुप्तस्थ सनोर्वाग्भटाचार्य्रस्य 

छती रसरल्रसमुच्चये रसोत्पत्तिनाम प्रथमोऽध्यायः | 


(D) wangi, а different reading in the Poona ed., which also agrees th B 
aud K. 


(2) K.reads रत्नाकरहरो वरी, which is probably the correct reading. 
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अथ इितोयोऽध्यायः | 


मसहारसा: | 


अस्नवैक्रान्तमाक्षोकविमलाट्रिजसस्यकम्‌ 1 

चपलो रसकर्थ ति sam सङ्ःहे्र्सान्‌ ॥ 1, 
पिनाकं नागमण्ड्कं वजमित्यभ्रक॑ मतम्‌ । 
'ख़ेतादिवणभेदेन प्रत्येकं तच्चतुन्विधम्‌ ॥ 5. 

sid tag Чач कृष्णमेव॑ चतुव्विधम्‌॥ 10. 
सुखनिर्मोच्यपत्रञ्च dew शस्तमोरितम्‌ ॥ 12. 
सचन्द्रिकञ्च (аи зла न ग्रासयेद्रसम्‌। 
ग्रसित नियोज्योऽसौ लोहे चेव रसायने и 13. 
Ра wd व्योम S= सव्वंगदेषु wd 
सेवितं amiga मेहं मन्दानलं चरेत्‌॥ 14. 
प्रतप्त सप्तवाराणि निक्षिप्त ws 
निर्दोषं जायते नूनं प्रक्षिप्त वापि गोजले। 
ब्रिफलाकथिते चापि गवां दुग्धे विशेषत; ॥ 17-18. 
uma शालिसंयुत्तां वस्त्रबदं हि काज्जञिके। 
निर्यातं मईनाद्दस्ताद्ान्याभ्त्रभिति कथ्यते ॥ 23. 
urna कासमईस्य रसेन стали! 
पुटितं दशवारेण (ада ята संशयः 24. 


अध वैक्रान्तः- 


штен: षट्कोणो AE गुरुः । 
eae युक्तो वैक्रान्त उच्यते | 
Зат чаа पोत cien पारावतच्क्रविः | 
श्यामलः कृष्णवर्णश्च कर्वुरयाष्टधा हि मः॥ 55-56. 
этнең बलवर्णकरोऽतिद्वष्यः 
WAS: सकलदोषगदापहारो | 
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Amiama पविसमानगुणस्तरस्वो 

वैक्रान्तकः खलु वपुर्बललोहकारो ॥ 
रसायनेषु aay чечер. प्रतापवान्‌ | 
वजस्थाने नियोक्तव्यो वैक्रान्तः सर्व्वटोषहा ॥ 57-58. 
ж ж वैक्रान्त' атак WEN | 
बिन्स्य दक्षिणे वाऽस्ति grat वाऽस्ति सब्बंतः। 
विक्रामयति लोहानि तेन वैक्रान्तकः euni 60-61, 

वैक्रान्तका: स्थुस्त्रिदिनं विशुद्दा: 

संस्वेदिता: ज्ञारपटूनि «ет! 

अस्तेषु dg कुललरन्भा- 

"Wismar कोद्रववारिपका: || 
कुलक्षक्षाथसंस्िन्नो वैक्रान्तः परिशुध्यति | 
स्त्रितेऽषटपुटेगेन्धनिम्बुकद्रवसंयुतः ॥ 67-68. 
भस्मोभूतन्तु वैक्रान्त' बञ्रस्थाने नियोजयेत्‌ ॥ 
मोचषमौरटपालाशक्तारगोमूत्रभावितम्‌ | 
वन्रकन्द्निशाकस्फलचरणसभन्वितम्‌ 1 
तत्कल्क॑ टङ्कणं लाच्षाचणें वैक्रान्तसस्भवम्‌ ॥ 70-71. 
नवसारसमायुत्ता मेष शृङ्ग द्रवान्वितम्‌ | 
पिण्डितं मूकसूषस्थ' іона इठाग्निना ॥ 72. 
ада पतते wu वैक्रान्तस्य न संशयः ॥ 73. 


अथ माक्षिकम्‌ 
सुवणेशेलप्रभवो विष्णुना काञ्चनो रसः। 
तापो'किरातचौनेषु यवनेषु च निर्मित: ú 77. 
साक्तिकं दिविध हेमसाकिकन्तारमाक्तिकम्‌ | 
dala माच्तिकं कान्यकुज्ञोत्य' ख्रणसन्निभम्‌ ॥ 80. 


(1) am, a variant in the Poona ed., which also agrees with B. and K. 


— => 
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पाषाणवहलः प्रोत्तस्ताराख्योऽल्पगुणात्मकः ॥ 81. 
मातुलुङ्काम्बुगन्धाभ्यां पिष्टः मूषोटरे स्थितम्‌। 
पञ्चक्रोड्पुटेद॑र्ध' faga шиш खलु ॥ 84. 
चोट्रगन्धर्वतैलाभ्यां айч waa 91 
कदलोकन्दसारेण भावितं माक्षिकं मुह: | 

मूषायां gala wd wa शुल्बनिभं सटु ॥ 89-90, 


अध विमलः 
विमलस्वरिविधः mali हेमाव्यस्तारपूर्व्वकः | 
ada: कांस्यविमलस्तत्तत्कान्त्या स लक्ष्चते ॥ 96. 
ada: कोणसंयुक्तः स्रि फलकान्वितः ॥ 97. 
गन्धाश्मलकुचास्लेख feud दशभिः 42: ॥ 100 
пола а а НУЛА भस्मना | 
fag! मूषोदरे लिस, संशोष्य € निरुध्य च॥ 
षट्प्रस्थकोकिले्मातो विमलः सोससन्निभः?। 
सत्त्व मुञ्चति तद्युक्तो रसः пен रसायनः | 101-102, 
विमलं бая काचो कासीसटङेः | 
वत्रकन्द्समायुक्तं भावितं कदलोरसैः ॥ 
मोच्कक्तारसंथुत्तां чча सूकमूषगभ्‌ | 
सत्त्व चन्दरार्कसङ्काशं प्रयच्छति न संशयः | 103-104. 


अथ शिलाधातुः 
शिलाधातुदि धा प्रोक्तो गोमूत्राद्यो रसायनः | 
कपूरपूर्व्वकथान्यस्तत्राद्यो द्विविधः पुनः и 109. 


(1) Verses 89-90 as also 103-104 occur both in Rasárnava and Rr. by Nig, ; 
the Poona ed, reads प्रतते नाव संशयः in the place of प्रयच्छति न संशय: | 

(2) Both the B. and K. Mss, read सौससन्निभः | The Poona ed, gives a variant 
заан: | 


48 


376 SANSKRIT TEXTS 


та daana; पादेभ्यो feq: | 
ааста аа. शिलाधातुर्विनि:सरेत्‌ ॥ 110-111. 


अध सस्यकम्‌- 
magam भाराव्यमतिशस्यते ॥ 127. 


मयरतुत्यम्‌-- 

रसायनं वमनरेककरं (C 

баат” गदितमत्र मदू रतुत्यम्‌ ॥ 129. 
लकुचद्रावगन्धाश्मटझ्गन समन्वितम्‌ | 
निरुध्य मूषिकामध्ये бәла कीक टैः 92: ॥ 132. 
सस्यकस्य तु चर्णन्तु पादसोभाग्यसंयुतम्‌ | 
करच््ञतैलमध्यस्थ' दिनमेकं निधापयेत्‌ ॥ 
मध्यस्यमन्धमूषाया' 'आपयेत्को किलत्रयम्‌ | 
чеша За we भवतिः शोभनम्‌ ॥ 133-134. 
निम्बुद्रवाल्पटङ्काभ्यां मूषामध्ये निरुध्य ч! 
aasi परिष्ततं aa मुञ्चति सस्यकम्‌ ॥ 135. 
ae web शिखिकान्त* पूर्व्वभेषजसंयुतम्‌ | 
नानाविधानयोगेन सत्त्व मुञ्चति fafaa ॥ 130. 


अध चपलः 
गोर: शवेतोऽरुणः कृष्णयपलस्तु चतुर्विध: | 
ватага ताराभो विशेषाद्रसबन्धनः ॥ 143. 


(1) The Poona ed. reads अखमृषास्थमध्यस्थम्‌ | We have adopted the reading 
of Rasárnava. 


(2) чай, another reading in the Poona ed,, which also agrees with B. K. 
and Rasarnava, ` 


(3) The Poona ed. reads शिलाक्रान्तम्‌ | 
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शेषौ तु मध्यो लाक्षावच्छोघ्रद्रावी तु निष्फलो । 

атакай ast चपलस्तेन afa: ॥ 144. 

चपलः स्फटिकच्छायः ose: бып गुरुः ॥ 146. 
अथ रसकः-- 

रसको द्विविधः प्रोक्तो eeu कारवेज्लक: | 

सदलो чес प्रोक्तो face: कारवेल्ञकः ॥ 149, 

खपेरः परिसन्तप्तः ana faafaa: | 

वोजपूररसस्यान्त निम्भेलत्व низа 
° ача апана аг तक्रे वा MIARSA 

प्रताप्य मज्जितं зе adi परिशुध्यति ॥ 154-155. < 

हरिद्रात्रिफलारालसिन्धुभूमैः सटङ्कणे; | 

MAA पादांशैः Wea: सभ्मद्य уха! 

fem amaga शोषयित्वा निरुध्य च । 

aut मूषोपरि' न्यस्य खर्परं प्रधमेत्तत; d 

wut wed ज्वाला भवेन्नोला सिता यदि | 

तदा सन्दंशतो मूषां त्वा कृत्वा TATH | 

शनैरास्फालयेड्सी यथा नालं न भज्यते ॥ 

वङ्काभं प्रतितं ss समादाय नियोजयेत्‌ 157-161. 

लाचागुड़ासुरो पध्याहरिट्रासञ्जेटङ्कगी; | 

ware qam गोदुर्धेन was wd 

बरन्ताकसूषिकामध्ये निरुध्य शुटिकाक्वति। 

чеп Wet «атат ढालयित्वा शिलातले | 

wur वङ्गाक्कति ग्राह्य रसकस्य मनोहरम्‌ ॥ 163-164, 
(I) Slokas 143 and 144 are from Rasárnava. 
(2) Www, another reading in the Poona ed, which we have adopted. 
Slokas 143-146 are evidently borrowed with slight modifications from 


Rasárnava, VII. 26-27. 
e 
(3) मूषां सूष्रोपरि, a variant in the Poona èd., which also agrees with B. and K, 
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лат जलयुतां स्थालों निखनेत्कोष्ठिकोदरे | 

सच्छिद्र तन्मुखे aq तन्मुखेऽधौसुखः fate | 
सूषोपरि शिखित्रांथ naa प्रधमिहढ़म्‌ | 

पतितं स्थालिकानोरे सत्त्वमादाय योजयेत्‌ и 165-165. 
aaa तालकोपेतं प्रक्षिप्प खलु wut) 
मईयेज्ञोहदण्डेन भस्मोभवति निश्चितम्‌ ॥ 167-168. 


अध JANATA: | 


अधोपरसा: साधारणरसाञ्च | 


गन्धकः 

गनाश्‍्मगैरिकासोसकाचोतालशिलाब्जनम्‌ | 

ESS त्युपरसाथाष्टौ पारदकस्मेणि и 1. 

स चापि त्रिविधो देवि grag fn az | 
मध्यमः аач; स्याच्छुक्रवर्णाऽधसः प्रिये ॥ 12. 
चतुद्दा गन्धको ज्ञेयो वर्ण: श्वेतादिभिः खलु । 

. . LÀ * s * 

gin вата स जरासत्युनाशन: ॥ 13-15. 
गन्धको द्रावितो зла fem विशुध्यति ॥ 23. 
स्थाल्यां दुग्धः विनित्तिप्य सुखे वस्त्र निरुध्य च। 
गन्धकं तत्र निक्षिप्य afda жетн! 
छादयेत्प्रधुदोर्घेण чайїйч गन्धकम्‌ ॥ 
этинин वनच्छाणैस्तथो पल: | 

919 निप्रतितो गन्धो गलितः परिशुध्यति ॥ 24-25 


(1) तम्मुख्ेऽधो सुखं, a variant in the Poona ed which we have adopted. 
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OW गैरिकमू- 


отат саг क॑ हितोयं eniüfeng | 
पाषाणगैरिकं и कठिनं तास्त्रवर्णकम्‌ ॥ 16. 
गैरिकन्तु गवां दुग्ैर्भावितं бачен и 49. 
कासोसम्‌-- 1 
कासोसं बालुकाद्य क॑ पुष्पपूर्व्यसथापरम्‌ | 51. 
तुवरोसत्त्ववव्सत्तवमेतस्यापि ниге 54 


तुबरी-- 

सौराष्ट्रश्मनि CELO NE EN E 
аач लिप्यते याभो मच्लिष्टारागबन्धिनौ ॥ 

° e फुल्लिका चेति हितोया परिकीर्त्तिता i 
इषत्पोता qafa ७ . ० 

निर्भारा parent च fern aranan मता । 


सा yaga т लेपात्‌ ताम्रं stem 59.62. 


शान्तिप्रदा पारदजारणी च ॥ 63. 
तुवरी aufus लिमा लिदिनारुछुहिसच्छति । 


mum मर्दिता ध्माता wer gafa निथितम्‌ и 61. 


गोपित्तेन ग्रत वारान्‌ सौराष्ट्री भावयेत्‌ ततः | 
мінет पातयेत्‌ सत्व क्रामणं चातिगुशकम्‌ ॥ 65. 
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श्रथ तालकम्‌ 


हरितालं fear Wai cared’ पिण्डसंज्ञकम | 
ата! गुरु funi qqud च भासुरम्‌ ॥ 66 
fad कुप्माण्डतोये वा तिलक्ञारजलेऽपि ama 

तोये वा चूर्णसंयुक्ते दोलायन्त्रेण शुध्यति и 69. 
मधु॒तुल्ये घनोभूते कषाये ब्रह्ममूलजे | 

त्रिवारं तालकं भाव्य' पिष्टा Бйз enfeüa 
saena पुटं «gm पेषयेत्‌ । 

एव इादशधा पाच्य शुड योगेषु योजयेत्‌ ॥ 74-75 
पलालकं रबेदुग्घैटिंनमिक॑ विमर्द येत | 

femur षोड़शिकातैले मिश्रयित्वा तत: पचेत ॥ 
अनावतप्रदेशे च सक्षयामावधि чан! 
apima च सत्त्व शवेतं समाहरेत्‌ ॥ 80-81 


अथ मनःशिला ` 


अष्टसांशेन किट्टेन गुडगुग्युलुसर्पिषा । 
ale agi EZ ध्मात्या ae’ quer ॥ 95. 


अधाज्जनानि-- 


सोवीरमञ्जनं SU रसाञ्जनमतः परम्‌ । 
TAA तटन्यच्च पुष्पाज्ञनकमेव च॥ 
aad च तेषां हि स्वरूपमिह ача 
सोवीरमच्जनं 48 रक्तपित्तहरं हिमम्‌ ॥ 98-99 
agaf विशुध्यन्ति भ्इःराजनिजट्रवै: । 
मनोह्वासत्त्ववत्‌ ARR समाहरेत्‌ ॥ 
वल्यौकशिखराकारं aw नोलोत्पलद्यति । 

WE तु गेरिकच्छायं “аз чада ॥ 


(1) The Poona ed, reads чата апа K. reads четат‘, which we have 


adopted 


пне ggap Eee 


अध 


Nl 


अध 


अथ 
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गोशक्रद्रसमूत्रेषु ्तचद्रवसासु ч! 
भावितं agaaa за बध्नाति aana ॥ 105-107. 


mesu 
हिमवत्पादशिखरे ag छसुपजायत | 109. 
केचिइदन्ति age सद्योजातस्य दन्तिनः । 111. 
वदन्ति शवेतपोताभं तदतोवविरिचनम्‌ | 112. 


साधारणरसाः- 

абая परो गीरोपाषाणो नवसारकः। 

कपर्दो aema गिरिसिन्दूरहिङ्ग लौ ॥ 
Begs! साधारणरसाः TAAT | 
रससिडिकराः प्रोक्ता नागाज्जुनपुरःसरैः ॥ 120-121. 


कम्पिल्लः ‘ 
इष्टिकाचणसङ्काशशन्द्रिकाव्योऽतिरचनः | 
सोराष्ट्रदेशे іча. स हि कम्पिल्लकः wa: 122, 


गौरोपाषाण;-- 
स्फटिकाभश्च शङ्काभो हरिद्राभस्त्रयः स्मरता; | 
तालवद्दाइयेत्‌ wer शुदं sex प्रयोजयेत्‌ и 124-126. 


नवसारः-- 
жата षु पच्यमानेषु AFAT: | 

ज्ञारोऽसी азат; स्याञ्चलिकालवणाभिधः॥ 
इष्टिकादहने जातं पाण्डुरं लवणं ач | 

aga नवसाराख्य' चलिकालवणं च तत्‌। 
санте! लोहद्रावणं जठराग्निक्कत्‌ ॥ 

गुल्मप्नो हास्यशोषन्न' भुक्तमांसादिजारणस | 127-129. 
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अश्र वराटका; 
पोताभा абаат se staat वराटिका । 
хааа бет सा चराचरसंज्ञिका ॥ 130. 
वराटाः aufs खिन्ना यामाच्छुदिमवाप्रुयुः ॥ 134. 


अधाग्निजार:-- 
समुद्रे णाग्निनक्रस्य जरायुर्वहिरुज्भितः | 
संशुष्को भानुतापेन Asam इति eum 135. 


अध गिरिसिन्टूरम्‌-- 


महागिरिषु चाल्पायःपाषाणान्तःस्थितो रसः 137, 
अथ feys— 
एतस्मादाहृतः Gat जोणंगन्धममो गुणे: ॥ 141, 


दरदः पातनायन्वे पातितथ KATAH | 
तव्सच्व' सूतसङ्काशं पातयेन्रात्न संशयः ॥ 144. 


अथ मुहार शङ्ककस्‌- 
सदलं esu च भवेद्गुर्जरमण्डले। 
aiea गिरे: पार्श्वे जातं SEIFER | 
सोसमत्त्व॑ गुरु ums पंगदापहम्‌ | 
रसबन्धनमुत्क्ृष्ट' केशरव्ज्ञनमुत्तमम्‌ ॥ 
साधारणरसाः सर्वे MIFE काम्बुना | 
(ата भाविताः शुष्का भवेयुर्दोषवर्जिता; ॥ 145-147. 
अध राजावर्त्त:-- 
татат чаб чача: । 149. 
लुङ्गाम्बुगन्धकोपेतो राजावर्त्ता faafia: 
Чета Чт राजावत्तों रतो भवेत्‌ ॥ 153 


(1) नीलिमासिशितप्रभः, another reading in the Poona ed., which agrees with B 


and K,, but it is gramfaatically inaccurate 
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अध 'चतुर्धोऽध्यायः | 


अध रल्लानि। 


अथ मणय; 


मणयोऽपि च विज्ञेयाः सूतबन्थस्य कारकाः 1 
amet: garan छौरकं मोक्तिकं af 
चन्द्रकान्तस्तथा चैव amada सप्तमः | 
गरुड़ोह्वारकथैव ज्ञातव्या मणयस्त्वमो ॥ 

पुष्परागं महानीलं परागं प्रवालकम्‌ | 

gui च तथा नोलमेते च ита मताः ॥ 1-3. 


अथ बम्‌ 


वज्रं च त्रिविधं Wai नरो नारो नपुंसकम्‌। , 
ча qedfew Ян रसवोय्यविपाकत; ॥ 26 
TER चाष्टफलकं षट्कोणमतिभासुरभ्‌ | 
अम्बुदेन्द्रधनुर्वारितरं पुंवजमुच्यते ॥ 27. 
तदेव चिपिटाकारं wan वत्तुंलायतम्‌ | 
ade कुण्ठकोणाय्रं किञ्चिन रु नपुंसकम्‌ ॥ 28. 
इवेतादिवर्णभेदेन तदेवैकं चतुर्विधम्‌ | 
ब्रह्मक्तचियविट्शूद्र' ख्रवर्णफलप्रदम्‌ ॥ 30. 
आयुःप्रदं भटिति सह णदं च ser 
दोषत्रयप्रशमनं सकलामयन्नम्‌ | 
सूतन्द्रबन्धवधसङ् णक्कत्‌ wild 
aqai dedi वच्यम्‌ ॥ 32. 
कुलत्यकाथक faa कोद्रबकथितेन эп! 
एकयामावधि ferm asi शुध्यति निश्चितम्‌ ॥ 
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aa मत्कुणरक्तेन चतुर्वारं विभावितम्‌ | 
सुगश्धिमूषिकामांसवत्ति с: परिवेषय च'॥ 

पुटेत्‌ पुटेवराहाख्पैस्त्रि शद्दारं ततः परम्‌ । 

Wet Wer शतं वारान्‌ कुलत्यक्षाथके fada ॥ 
अन्य रक्त: शतं वारान्‌ कत्तव्योऽयं विधिक्रम; ॥ 34-37. 
कुललकाथसंथुक्तलकुचद्रवपिष्टया i 

fan लिप्तसूषायां азі бант निकध्य च। 
ята पुटेत्‌ सम्यग्विशुष्के IATA: । 

शतवारं ततो ध्यात्वा fafan शुद्दपारटे | 

निञ्चितं бела as भस्म वारितरं भवेत्‌ 2829. 
सत्यवाक्‌ सोमसेनानोरेतद्वजस्य मारणम्‌ | 
दृष्टप्रत्ययसंयुक्तसुक्तवान्‌ रसकीतुको ॥ 40. 

विलिप्त' मत्कुणस्यास्त्रे सप्तवारं विशोषितभ्‌ ॥ 
कासमर्दरसापूणे लोहपात्रे निवेशितम्‌ | 

सप्तवारं परिध्यातं ченен भवेत्‌ खलु ॥ 
ब्रह्मज्योतिमुंनोन्द्रेण क्रमोऽयं परिकीर्त्तितः | 41-43, 
मदनस्य फलोड्भतरसेन ज्ञोणिनागकैः। 

mana абаа पुटेद्दि शतिवारकप्त ॥ 

amet agaa aaa रसादिषु ॥ 44-45. 


रत्नभस्मक्रस;-- 

लकुचद्रावसंपिष्ट: शिलागन्धकतालकः | 

asi विनान्यरत्ञानि स्त्रियन्तीऽष्टुटेः खलु ॥ 63. 
was पञ्चलवणं ज्ञाराणां त्रितयं तथा । 


सांसदट्राव्याम्लवेतस' चलिकालवणं तथा ॥ 


чїч n : P 
(1) परिमद्य च, another reading in the Poona ed., which does not agree with 


B. and K, 


(2) मांसद्राव्याम्नवेतश, a variant in the Poona ed., which we have adopted and 
which also agrees with B. and K, 
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स्थूलं quei па तथा ज्वालामुखी शुभा | 
gami च रुदन्तो च पयस्या चित्रमूलकम्‌॥ 
чч ата wa Cup यत्नत: । 
गोलं विधाय तन्मध्ये प्रक्षिपेत्‌ तदनन्तरम्‌॥ , 
गुणवन्रवरल्लानि जातिमन्ति शुभानि ч! 

भूर्जे तं गोलकं कत्वा सूत्रेणावेर्य даа: 
yaeu संवेध्य दोलायन्त्रे निधाय ч! 
सब्बोन्त्रयु्ञसन्धानपरिपूर्णघटोदरे ॥ 

अहोरात्रत्रयं यावत्‌ ख दयेत्तोव्रवङ्किना | 
तस्मादाहृत्य सङ्कल्य сат द्ुतिमाहरेत्‌ ॥ 64-69. . « 
मुक्ताचर्णन्तु सप्ताह Завера ааа 
जम्बोरोदरमध्ये तु धान्यराशी विनिक्तिपेत्‌॥ 
янгете аня पुटे wer mfi हरेत्‌ । 70-71. 
TATU Fat азі निरोधयेतू। 
अन्ह्भाण्डगतं स्वेद्य सप्ताहाइवतां аза 72. 


अध वैक्रान्तम्‌-- 


शवेतवणेन्तु वैक्रान्तमम्ल्वेतसभावितम्‌ | 

सप्ताहान्नात्र सन्देहः ai द्रवत्यलम्‌ ॥ 73. 
केतकोखरसो атар सैन्धवं स्वर्णपुष्पिका । 
इन्ट्रगोपकसंयुत्ता wed भाण्डे विनिक्षिपेत्‌ ॥ 

सप्ताह स्वेटयेदस्मिन्‌ वेक्रान्त' द्रवतां изд 74-75, 


(1) द्रुतिं हरेत्‌, a variant in the Poona ed., which we have adopted, 


386 SANSKRIT TEXTS 


अशो पञ्चमोऽध्यायः | 
अध लोहानि | 


अध हेमगुणा!-- 

शुद्धं Ae कनकरजतं भानुलोहाश्मसारं 

पूतोलोइं दितयसुदितं नागवड्रगभिधानम्‌ | 

fet लोहं त्रितयमुदितं पित्तलं कांस्यवत्तं 

घातुर्लाहे ge इति मतः सोऽप्यनेकार्थवाचो' и 1. 5 
Waid सहजं वह्िसस्भूत' खनिसस्भवस्‌। 
रसेन्ट्रवेधसव्ज्ञात' 44 पञ्चविधं етан ॥ 2. 
hei ata बलं इन्ति रोगवगं करोति च। 
AGE न за स्वण сенге समाचरेत्‌ ॥ ll. 

सुवर्णपत्रं' तनु कर्षेमान* 

शरावरुद्द पट्धातुयुक्तम्‌। 

aR MEUN 

आनेन तत्‌ स्यान्ननु чача? 12. 
लोहानां मारणं Ae सर्व्वेषां रसभस्सना | 
मूलोभिर्मध्यमं प्राः абв गन्धकादिभिः и 13. 
अरिलोहेन लोहस्य मारणं दुगु णप्रदम्‌ | 
कृत्वा कण्टकवेध्यानि чачат लेपयेत्‌ | 
लुङ्गाम्बुभस्मसूतेन feud दशभिः 42: ॥ 14. 
ga विनिक्षिपेत्‌ स्वर्ण लोहमानं wd хын! 
विचण्य लुङ्गतोयेन दरदेन समन्वितम्‌ | 


(1) सोऽप्यनेकार्थबाची, a variant in the Poona ed., which we have adopted 


(2) qq तनु 79914, another reading in the Poona ed., which we have 
accepted. 


(3) чїа®ң, a different reading in the Роопа ed., which we have retained, 
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जायते कुछ मच्छायं = इादशभिः 92: ॥ 15-16. 
Tur पादं wd ad eaaa केनचित्‌। 
ча fer 42: पाच्यं दशभि'म्त्रियते gaa n 17. 


अथ रजतम्‌ 
सहज' खनिसच्ज्ञात afad च few! ван! 22, 
ата टङ्कणिनैव वापित' збир! 
wut भस्मचर्णाभ्यां परितः पालिकां चरेत्‌॥ 
तत्र रूप्यं विनिक्षिप्य समसोससमन्वितम्‌ | 
जातसौसक्षयं यावद्दमेत्‌ तावत्‌ पुनः gea 
इत्य संशोधित' रूप्यं योजनोयं रसादिषु । 32-34. 
लकुचट्रवसताभ्यां ата प्रलेपयेत्‌ и 
SEN गन्धकं Ta सूषामध्ये निरुध्य च। 
«атата दिनमेकं кш! 
arda च तां पिष्टि सास्वतालेन ‘afar 
पुटेहादशवाराणि भस्मीभवति रूप्यकम्‌ ॥ 35-37. 
माक्षोकचूर्यणलुड्ञान्त्म्ित' पुटित' शनै; | 
Талаа तत्‌ तारं भस्मसाञ्जायतेतराम्‌ ॥ 38. 
ача चतुर्भागं भागैकं शुद्वतालकम्‌ | 
मद्यं ` जम्बोरजद्रावैस्तारपत्राणि लेपयेत्‌ ॥ 
शोषयेदन्धयन्त्रे च त्रिंशटुपलके; पचेत्‌। 
चतुईशपुटेरेवं free जायते इवम्‌ ॥ 40-41. 


(1) qe: पाअ' दशभिः, a variant in the Poona ed, which we have adopted. 


(2) च für, another reading in the Poona ed., which also agrees with B. 
ап® К. 
(3) The Poona ed. reads मर्द, which is grammatically inaccurate, 
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अथ aaa 
«9р arem Чїй तयोनॅपालसुत्तसम्‌ | 
` नेपालादन्यखन्युल म्लेच्छमित्यभिधोयते ॥ 44. 
जम्बो ररससंपिष्टरसगन्धकलेपितम्‌ । 
qaga शरावस्थ' fayeaifa पञ्चताम्‌ ॥ 55. 


та :— 
aw бет च कान्त' च त्रिप्रकारमयः €ud | 

अथ eR : 
ag que же च त्रिविधं मुण्डमुच्यते ॥ 70. 
द्रुतद्रावमविस्फोर्ट fuss we तच्छुभम्‌। 
हतं sew ages нын EAR и 
ач अज्यते भङ्ग कृष्ण स्यात्तत्कड़ारकम्‌ ॥ 71-72. 


अथ तोच्छम्‌- 
* # * qufad तोच्णमुच्यते॥ 75. 
परुषं पोगरोन्मुक्नं भङ्गे पारदवच्छवि। 
नमने भङ्करं यत्‌ तत्‌ खरलोहमुदाह्नतम्‌॥ 76. 
атаучы यत्‌ सारलोहं तदोरितम्‌ 78. 


अथ कान्तम्‌ 
भ्रामक чач चेव कर्षकं द्रावकं तथा । 
एवं चतुर्विधं mr Qena च पञ्चमम्‌ N 
таи а а парне खमेव तत्‌ । 
पोतं aw तथा रक्त faa स्थात्‌ wu एथक्‌॥ 84-85. 
भासयेज्लोहजातं तु तत्‌ कान्त' та али | 
чечан апа कर्षयेत्‌ कर्षकं तथा । 
साचाट्यह्मावयेल्लोहं तत्‌ कान्त' द्रावकं भवेत | 


— o 


(1). The Poona ed. reads 3g रूधारम्‌, which is grammatically inaccurate 


— 


| 


जे === 


| 
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तद्रोमकान्त' स्फुटिताद्यतो Әже भवेत्‌ । 88-89. 
मदोन्मत्तगजः सूतः कान्तमइ्शमुच्यत | 
ча खात्वा ग्रहोतव्य' तव्रथन्नेन धोमता । 
मारुतातपबिक्षिप्त' वर्जयेन्नात्र संशय: ॥ 92-93. 
पात्रे यस्य प्रसरति जले तैलबिन्दुर्न fam 
таг हिङ्ग, त्यजति च तथा तिक्ततां निम्बकल्क; 1 
पाके दुग्ध भवति शिखराकारवं' नेति भूमिं 
कान्त' Пе तदिदसुदितं लक्षणोक्तं न चान्यत्‌ ॥ 94. 
> Чад gasas fama: wv पचेत्‌। 
चालयेल्लोहदण्डेन यावत्‌ fan at eqn ` ` 
पिष्टा विष्टा पचेटेबं पञ्चवारमतः परम्‌। 
घात्रोफलरसैर्यदा त्रिफलाकथितोदके: | 
gas चतुर्वारं भवेद्वारितरं खलु ॥ 104-105. 
तोच्णलोहस्य पत्राणि facet हट़ेऽनुले | 
Wet Pater सद्यः पाषाणोलखलोदरे | 
खण्डयेद्गाढ़निर्धात: स्थूलया लोहपास्या | 
THA स्थुलखण्डानि жт Curt ॥ 
ध्मात्वा faa जले सम्यक्‌ पूर्व्ववत्‌ कण्डयेत्‌ खलु | 
aat सूतगन्धाभ्यां पुटेद्विंगतिवारकस्‌ | 


(1) Cf. дата न प्रसरति जले तैलबिन्दुः чай 

हिङ्गु गन्ध त्यजति च fast तिक्ततां निस्बकल्कः । 

ad दुग्धः भवति शिखराक्कारकं नैति भूमिं 

Us! स्यात्‌ सजलचणक; कान्तलोहं तदन्नम्‌ ॥ 

भावप्रकाशे कान्तलौहप्रकरणम्‌ | 
(2) A variant in the Poona ed., which agrees with the भावप्रकाश, as quoted 
in tke foot note. 

(3) "wem, a reading in the Poona ed., which also agrees with B. and K. 
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(D तासपावके, a reading in the Poona ed., which also agrees with В. and K. 


चथ 
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पुटे पुटे विधातव्य पेषणं टढ़वत्तरझ्‌। 

एवं weed लोहं तत्तद्रोगषु योजयेत्‌ ॥ 107-110. 
जस्बोरेरालनालैर्वा विंशत्यंशेन Барац и 

f «gt Tame aga; पाचयेत्‌ पुन: І 
चत्वारिंशत्पुटेरेव कान्तः तोच्छ' च дата 

бела नात्र सन्देहो दत्वा cua fag लम्‌ । 113-115. 
weed दिधा गन्धः खल्ल तु аатта । 

इयोः समं लोइचणे मर्दयेत्‌. कन्यवाद्रवेः ॥ 

штета WPA чиш तास्त्रपात्रके | 

आच्छाद्य रण्डपत्रेय यामाडे$त्युप्णता wad і 

धान्यराशो न्यसेत्‌ पश्चात्‌ त्रिटिनान्ते संसुडरेत_। 

संप्रेष गालयेद्वस्त्रे सत्त्व वारितरं भवेत. ॥ 

art a च मुण्ड' च निरुत्य' जायते чаң! 
खर्णादोन्‌ मारयेदेवं 44 шеп च жаа, ॥ 134-137. 
लोहकिट्ट' सुसन्तप्त' यावज्जोग्यति तत. स्वयम्‌ । 

TU जायते पेष्य' asasi प्रयोज्यते ॥ 147. 

ये गुणा सारिते मुण्डे ते गुणा सुण्डकिट्टके। 

तस्मात्‌ सर्बत्र मण्डूरं Олтар प्रयोजयेत्‌ 1 148. 
ara 

खुरकं feet चेति द्विविधं apana | 


JR तत्र गुणे; Яв fast न fud मतम्‌॥ 153. 


धवलं aged fe жаша सगीरवस्‌। 
निःशब्द gay ÊRAH श्यामशु्त्रकम्‌ ॥ 154. 
बढ़” तिक्तोष्णक रुचमोषट्वातप्रकोपनम्‌ । 

मेहज्न माम्यप्न' च аен क्रिमिनाशनम्‌ 155. 


अथ 
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द्रावयित्वा निशायुक्त fem? fra ण्डिकारसे | 
विशुध्यति त्रिवारेण gag न संशय: ॥ 156. 
सतालेनाकंटुग्धेन fer वङ्गदलान्यथ।' 
пате) च्षारैदद्याज्ञघुपुटानि च ॥ 
абет wed # < ж 1 159-160, 


सोसकस्‌-- 

gaza महाभारं छदे क्शसमुज्ज्यलम्‌ | 

पूतिगन्ध' वहि:कृष्ण' wi सोसमतोऽन्यथा ॥ 171. 
पलविंशतिक नागमधस्तोत्रानलं fata 

Ed नागे क्षिपेत्‌ ad we कर्षमितं शम्‌ ॥ 
faa निक्षिपेत्‌ च्ञारमेकैकं fe पलं чең! 
AYAT महाराजगिरेरपि। 

दाडिमस्य मयरस्य fap = एथक्‌ एथक्‌॥ 

एवं विंशतिरात्राणि पचेत्‌ ataw aeri 
विघश्यन्‌ gd atti लोहदर्व्या प्रयत्नतः | 

хя तज्जायत भस्म कपोतच्छायमेव” वा 176-179. 
शिलया रविदुग्धेन नागपत्राणि लेपयेत्‌ ॥ 
मारयेत्‌ घटयोगेन निरुत्थ जायते तथा । 184-185. 


अध पित्तलम्‌ 


शेतिका काकतुण्डो च fefad पित्तलं иза! 
सन्तप्ता ата क्षिप्ता तास्त्राभा रोतिका मता ॥ 


` 


891 


एवं या जायते कृष्णा काकतुण्डोति सा मता 192-195. 


gal सहदी च पोताभा ата ताड़नक्षमा। 


‘gam нет च रोतिरेताहशो शुभा ॥ 195. 


पूतिगन्धा तथा लघो ет रसादिषु и 196. 


(1) та, a variant in the Poona ed., which also agrees with B. and K, 


50 


NM. 
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निम्बूरसशिलागन्धवेष्टिता पुटिताष्टधा | 
रोतिरायाति wera’ ततो योज्या यथायथम्‌ ॥ 
तास्त्रवन्मारणं तस्याः कृत्वा सर्व्वत्र योजयेत्‌ । 201-202. 


अध कांस्यम्‌ 
अष्टभागेन aan दिभागकुटिलेन च। 
agan भवेत्‌ कांस्यः + + + ॥ 205. 
ыла गन्धतालाभ्यां femur पञ्चभिः 42: ॥ 210. 


= 


अथ वत्तलोहम्‌- 
कांस्यार्करोतिलोहाहिजातं анага | 
तदेव पञ्चलोहाख्यं लोहविद्िरदाहतम्‌ ॥ 212. 
स्त्रित गन्धतालाभ्यां gea वर्त्तलोहकम्‌ | 216. 


D 


» 


TW षष्ठोऽध्यायः | 


अथ शिव्योपनयनम्‌ | | 


आचार्यों ज्ञानवान्‌ दक्षो रसशास्त्रविशारद्‌; । | 
аен атт निञ्चलः शिववत्सलः | 

Чайыш: सदाधोरो देवतायागतत्पर: 

чазаа ч: कुशलो «нгаб | 

एवं लक्षणसंयुक्तो रसविद्यागुरुभवेत्‌ | ү 
TRAM: सदाचाराः सत्यवन्तो Eua 

निरालस्याः खधर्सज्ञाः सदाज्ञापरिपालका: A 
zanad: कुलाचारेषु Afaa: n | 
अत्यन्तसाधका: यान्ता सन््राराधनतत्पराः | | 
чеда. wetter: शिव्या: ep ата ॥ 3-7. 
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А आतङ्करहिते देशे धस्मराज्ये मनोरमे | 

У उमासहेश्‍वरोपेते «ww नगरे शुसे॥ 
कर्त्त व्यं साधनं तत्र रसराजस्य धोमता | 
अत्यन्तोपवने wa चतुहीरोपशोभिते ॥ 
तत्र शाला प्रकत्त व्या सुविस्तीर्णं मनोरसा । 
सम्यग्‌वातायनोपेता दिव्यचित्रेविचित्रिता ॥ 13-15. 
निष्कत्रयं Saud रसेन्ट्र नवनिष्क्रकम्‌ । 
अन्त न нела da लिङ्ग तु कारयेत्‌॥ 

. तल्लिङ्गं पूजयेत्‌ तत्र सुशभैरुपचारके: | 
लिड्ट्कोटिसहस्त्रस्य यत्‌ फलं सम्यगचेनात्‌। 2 
तत्‌ फलं कोटिगुणितं रसलिङ्गाचनाङ्गवेत्‌॥ 
ब्रह्महत्यासहस्तराणि स्त्रोगोहत्यायुतानि' च। 
तल्चणाद्विलयं यान्ति wara दर्शनात्‌ 19-22. 
रसविद्या' शिवेनोक्षा दातव्या स्मधकाय वै। 
यथोक्तेन विधानेन गुरुणा मुदितात्मना॥ 30. - 
कोष्ठो सूषा वङ्नालो तुषाङ्कारवनोपुलाः | 
afan दण्डिकानेकाः शिलाखल्लान्युलूखलभ्‌ | 
ж * * * * 
अनेन सूलमन्त्रेण भैरवं तत्र чула! 
सर्व्वेषां रससिद्दानां नाम а थेत्तदा ॥ 

* * x LÀ * # 
सप्तविंशतिसंख्याका रससिद्विप्रदायका: | 

वन्द्याः पूज्याः प्रयत्ने न ततः कु्थाद्रसाञ्चनम्‌ 52-61. 
इरषयेहिजदेवानां तर्पयेदिष्टदेवताः | 


(1) स्तरीगोहत्यायुतानि च, a variant in the Poona ed., which we have adopted, 
(2) B and К. reads रसदीक्षा | 
(3) नन च्छकसाधकान्‌, a variant in the Poona ed., which also agrees with B, 
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रसविद्या = गोप्या मातुगुछामिव чаң! 
भवेद्वोरथवतो गुप्ता निर्वोब्या च प्रकाशनात. и 70. 


"TU सप्रमोऽध्याय | 
अध रसशाला | 


रसशालां пыч स्व्वबाधाविवञ्जिताम्‌ i 
सब्बों षधमये देशे रम्यकूप'समन्वित ॥ 
नानोपकरणोपैतां प्राकारेण सुशोभिताम्‌ ॥ 
शालायाः पूर्व्वदिग्भागे स्थापयेद्रसमैरवम । 
afer चाग्नेयेः याम्ये uma च и 
नेऋ त्ये went वारुणे ज्षालनादिकम्‌। 
शोषणं वायुकोणे च чан तथा ॥ 
स्थापनं सिद्देवस्तूनां प्रकुर्व्यादोशकोणके । 
पदार्थसङ्ग, छः атай रससाधनहेतुकः ॥ 
sanaan सराकोष्ठी सुशोभनाम। 
भूमिकोष्ठों चलल्कोडीं जलद्रोनोरनेकशः | 
भस्त्रिकायुगलं तद्वन्नलिके वंशलोहयो: | 
* * * * * 
करणानि विचित्राणि द्रव्याण्यपि समाहरेत्‌ 1 
TET पेषणी зашта euis वत्तुलानू। 
सच्मच्छिद्रसहस्राव्यां द्रव्यगालनहेतवे | 
चालनोञ्च कटल्राण + + » у 


(7) җә, а variant in the Poona ed., which we have adopted. 
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सूषारत्तृषकार्पासवनोपलकपिष्टकम्‌ | 
काचायोरूद्वराटानां कूपिकाचषकानि च। 1-18. 
निर्लोभाः सत्यवक्तारो देवब्राह्मणपूजका: । 
यप्तिन: पध्यभोक्तारो योजनोया रसायने | 30. 
तत्तदौषधनासज्ञाः शचयो анат: | 
नानाविषयभाषाज्ञास्ते मता सेषजाहतो ॥ 32. 


अथ ACAI: | 
अध परिभाषा | 


कथ्यते सोमदेवेन मुग्धवैद्यप्रबुदये । 
परिभाषा रसेन्द्रस्य शास्त्रैः fuu भाषिता 1. 
aq fase तैलष्टतयोर्लोइस्य भागोऽष्टमः 
संसिद्दाखिललोइचर्णवटकादोनां तथा सप्तम: | 
यो दोयेत भिषग्वराय गदिभिनिर्दिश्य धन्वन्तरि 
सर्ब्बारोग्यसुखाप्तये निगदितो भागः स धन्वन्तरि; ॥ 2. 
धातुभिगेन्धकार्दै्रय निद्र वै्॑दितो रसः 
BAW: कञ्जलाभोऽसी कञ्जलोत्यभिधी यते | 
wear म्हिता सैव Tus इति єнє ॥ 5-6. 
wd तरति ama लोहं वारितरं हि яа. 
эрез यत्तद्रेखान्तरं' विशेत ॥ 
wd लोहं तदुद्दिष्ट' रेखापूर्णभिधानतः ॥ 


(1) Sure, a variant in the Poona ed. which we have adopted, 
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गुडगुव्ज्ञासुखस्पर्शमध्वाज्ये:' सह योजितझ_। 
नायाति efi झानादपुनर्भवमुआते | 
तस्योपरि गुरू द्रव्यं धान्यं चोपनयेद्धुवस. | 
иза, तोय्यते वारिस्थुत्तमं पपिकोत्ति ag и 


25-28, 


रोप्येण सह संयुक्त ad रोप्ये' न Чала | 


ает fafaga ale तदपुनर्भवम्‌ d 29. 


ег नोलाच्जनोपेत' ध्यात हि बशो zga 


засу патта बरनागं' तदुच्यते | 38. 
зач पुनरुद्धतः सम्प्रोक्नोत्यापनाख्यया | 39. 
इयन्मानस्य सूतस्थ भोज्यद्रव्यात्मिका ufa 
इयतोत्युच्यते यासो ग्राससानभितोरितम_॥ 64 
चतु!षछ्य शतो зла मुखमुच्यते | 
чака रसो ग्रासलोलुपो Gera भवेत्‌ ॥ 
कठिनान्यपि लोहानि' चसो भवति иба. 
लेपः Чач sa waren, NEHN: | 


I 68-69, 


लेपेन कुरुते Ae खण वा रजत' तधा ॥ 80. 


аза धमायमानेऽन्तः TÊMAHAN | 


खर्णाद्यापादनं लोहे unde: स ईरितः ॥ 83. 


मुखस्थितरसेनाल्पलोइस्य दमनात खलु | 
खणरूप्यत्वजननं शब्द्वेधः н कीत्तितः॥ 84. 


G) Cf. छतमधुगुज्ञाटइ: समं ewe मदयैञ्च विचक्षण: । 
мачтай यदा पुनलॉइभावं न गच्छेत्‌ तदा योज्य' रसायने | 
लोहभाबं यदा wq तं aia सुधो; । 

रसचन्ट्रिका जारणमारणाध्याय:। 


(2) We have adopetd the reading in B. and K. The Poona ed. 


reads रौप्य 999%, which, from the chemical point of view, 


, however, 


is untenable. „ 


(3) ami, a variant in the Poona ed., which also agrees with В, 


TOL mm mw y 
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P रसनिगममहाब्धे: सोमदेवः समन्तात 


स्फुटतरपरिभाषानामरल्लानि हत्वा | 
व्यरचयदतियल्लात्‌ तँरिमां कण्ठमालां 
कलयतु' भिषगग्रगो изат सभायाम्‌॥ 89. 


К अध नवमोऽध्यायः | 
अध дет | 


अथ यन्त्राणि वच्छन्ते रसतन्वाण्यशेषतः | 
समालोक्य समासेन सोमदेवेन ure 1. 


अथ दोलायन्तम्‌- E 
द्रवद्रव्येण भाण्डस्य पूरितार्दोटरस्य KE 
सुखसुभयतो WR कृत्वा илай: | 3. 
aang , निक्षिपेद्दण्डं तन्मध्ये रसपोटलोस। 
яш तु स्वेद्येदेतट्दोलायन्वसिति или | 4. 


अध स्वैदनोयन्वम्‌ - 
साम्बुस्थालोमुखाबद्द वस्त पाक्य (аа 1 
पिधाय पच्यते яа स्वेटनो यन्त्रमुच्यते ॥ 5. 
अध पातनायन्वम्‌-- 
AZRE लपरिणाहमानाहेन лгөн, | 
चतुरङ्ग लकीत्सेधं तोयाधारं गलादधः ॥ 


. 
(T) कलयतु, another reading in the Poona ed., which we have adopted. 
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अधोक्षाण्डे qut तस्य भाण्डस्योपरिवत्ति नः | 
Heme लविस्तो णपृष्ठस्यास्य प्रवेशयेत ॥ 
पाशवयो्महिषोच्षोरचणमरडरफाणितं : | 

{аш विशोषयेत. सन्धि जलाधारे जलं fete | 
चुल्लासारोपयेदेतत. पातनायन्त्रभोरितम्‌ ॥ 68. 


अधाध,पातनायन्वस — 
अधोईभाजने' fem स्थापितस्य जले सुधोः। 
aaa, कुस्यादधःपात' яаа: ॥ 9 


अथ दोपिकायन्वमु- 
कच्छपयन्तान्तर्गतसन्मयपोठस्थदो पिकासंस्थ: | 
यस्मिन्निपततति aa: Wai तहोपिकायन्त्रम ॥ 10 


अध ढेकोयन्त्रम्‌- 
भाण्डकरठादधस्किट्रे dama विनिच्छिपेत | 
का स्यपात्रद्यं шеп सम्पुटं जलगर्भितम ॥ 
नलिकास्यं तत्र 254 दृढ़ं anfa ата, | 
пазе аи get तत्र घटे रस; । 
अग्निना तापितो नालात्तोये तस्मिन्‌ पतत्यधः ॥ 
याबदुष्ण' भवेव्सव्वे भाजनं तावदेव бт! 
जायते रससन्धानं епа на रितम. ॥ 11-14 


अध बालुकायन्त्रम्‌ 
सरसां фан शद्वस्व्राङ्क,लघनाद्ठताम्‌ | 
Wat काचकलसो' पूरयेत्‌ fag भागयोः॥ 
भाण्डे वितस्तिगम्भोरे बालुका सुप्रतिहिता। 
wars пад त्रिभिरन्याभिरवगुण्ठयेत्‌ ॥ 


(1) К. reads अथ, which we have retained, 


अथ 


अथ 


अथ 


अश 


अथ 
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भाण्डवक्त' माणिकया afer लिम्पेन्मृदा पचेत्‌। 
Jar сте चादाह्दान्मणिकाएछवत्तिनः | 
чах बालुकायन्व' तद्यन्त्रं «аила 134-36. 


чачда — 
एवं लवणनित्तेपात्‌ प्रोक्तं लवणयन्त्रकम्‌ | 38. 
नालिकायन्त्रम्‌ 

«атала सुतं भाण्डे «атш! 

fred विपचेत्‌ प्राग्वन्नालिकायन्त्रमो रितम्‌ ú 41. 
तिर्यक््पातनयन्त्रम्‌- 


चिपेद्रसं घटे दोधेनताधोनालसंयुते । ' 
que नि्तिप्रेदन्यघटकुच्यन्तरे खलु ॥ 

तत्र Sel жет सम्यग्‌वदने घटयोरध; 1 
अधस्ताद्रसकु्भस्य saad ашаа ॥ 
इतरस्मिन्‌ घटे तोयं प्रक्तिपेत्‌ खादुशौतलम्‌ Џи 
तिर्यक्रपातनमेतदि वात्ति कैरभिधोयते॥ 48-50. 


брата ष्टविद्याधरयन्त्म्‌- 

स्थालिकोपरि विन्यस्य स्थालीं सम्यडःनिरुध्य च । 
agami जलं faa afs प्रज्वालयेदधः | 
एतद्विद्याधरं यन्त्रं few та ва ॥ 57-58. 


HUIFAR— 
विधायाष्टाइलं पात्रं लोहमष्टाङ्कलोष्कृयम्‌। 
कण्ठाधो 198 देशे गलाधारे हि तत्र wg 
तिर्यग्लोइशलाकाथ तन्बोस्तियंग्‌विनिक्चिपेत्‌ । 
aafa खर्णपत्राणि तासामुपरि Gada d 


41) яаг, а variant in the Poona ed., which also agrees with 


B. and K, 
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पात्राधो fafaüeud वच्यमाणसिदहेव = 
तत्‌ पात्र न्यूजपातेण च्छादयेदपरेण हि॥ 
ае विलिप्य सन्धिं च аб प्रज्वालये ¦। 
तेन पत्राणि сеп इतान्युक्तविधानतः 

* |] * Ф 
गन्धालकशिलानां fe алеп वा झताहिना॥ 
चपनं qami प्रथमं परिकोर्त्तितम्‌। 
ताराथ तारपत्राणि заата धपयेत्‌॥ 
घपयेच यथायोग्यैरन्यैरुपरसेरपि। 
qaae प्रोक्तां जारणाद्रव्यसाधनम्‌ ॥ 70-76 


अध SHAW: | 
अथ सूषादिकथनम्‌। 


afam पाण्डुरस्थूला शर्करा शोणपाण्डुरा। 
चिराध्मानसहा सा हि मूषार्थमतिशस्यत а 
तदभावे हि बाल्मोकी कोलाली वा watad и 

या afan दग्धतुषैः शणिन 

शिखित्रकैवां saaka च। 

लोहेन दण्डेन च कुट्टिता सा 

साधारणी स्यात्‌ खलु HARAR N 5-6. 


(D. meaa, another reading inthe Poona ed., which we have accepted. 


(2) स्यात्‌ and मूषिकार्थ' are two different readings in the Poona »ed,, 


which we have adopted, 


= на 
— —— 
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अध पुटानि-- 
लोहादेरपुनर्भावो गुणाधिक्यं ततोऽग्रता। 
अनप्स मज्जनं रेखापूर्णता. पुटतो भवेत्‌ ॥ 51. 
fret विस्तरतः कुण्डे Ке चतुरखके। 
वनोपलसहस्रेण पूरिते पुटनोषधम्‌ ॥ 
alent ат wads पिथ्कोपरि निक्षिपैत्‌। 
वनोपलसहस्त्राद कोष्ठिकोपरि विन्यसेत्‌ и 
аб प्रज्वालयेत्‌ तत्र महापुटमिदं स्मृतम्‌ । 54-56. 
° सुवण रजतं aa ay सोसकमायसम्‌। 
षड़ेतानि च लोहानि afaa कांस्यपित्तले 70. , 
लवणानि qes agg fad fase 
सोवचंलं रोमकं च चलिकालवण तथा ॥ 


क्षारत्रयं समाख्यातं यवसजिकटङ्कणम्‌ | 71. 

y * 
जम्ब्‌कमण्डकवसा वसा कच्छपस्भवा | 

कर्कोटो शिशमारो च गोशूकरनरोड्भना । 
अजोष्टखरमेषाणां सहिषस्य वसा तथा 76-77. 
मूत्राणि इस्तिकरभमहिषो खरवाजिनाम्‌ | 
गोऽजावोनां бел: dai ge’ वोज' तु योजयेत्‌ 78. 
चाङ्गेरोचणकास्न्' च afai कोलदाड्मिम्‌। 
अस्बष्ठा तिन्तिड़ोक॑ च नारङ्गः रसपत्रिका। 
करवन्दं तथा चान्यदस्लवर्ग: प्रकोर्त्तितः॥ 
ятан सर्व्वेषामेक एव प्रशस्यते॥ 
अम्लवेतसमेक वा सव्वेंषामुत्तमोत्तमम्‌ | 
रसादौनां базл द्रावणे जारणे हितम्‌॥ 


* * 


° 
(1) कोष्ठा, a variant in the Poona ed. which we have adopted, 
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कोलदाड़िमवचताम्तचुझिकाचुव्रिकारसम्‌। 

qara яң к «а «паз, 1 80-84. 
इष्टिका गैरिका लोणं иш वल्मोकस्त्तिक्रा । 
रसप्रयोगकुशलेः कोर्ततिताः पञ्च баат: ॥ 85. 
aga कालकूटं च वत्सनाभं яшан! 

fad च विषवर्गा$य' स वरः परिकोरत्तितः ॥ 86. 
ат agea करवोरजटा तथा। 

afam कनकोऽऋ्स्च ant छ्य पविषात्सकः ॥ 88. 
गुड़गुग्गलुगुञ्जाञ्यसारवैष्ट्क णान्वितेः | 
दुर्द्रावाखिललोहा ёача गणो मतः ॥ 100. 


अधेकाद्शोऽध्यायः | 
अथ रसञ्ोधनादिकथनम्‌ | 


रसार्णवादिशास्ताण निरोक्ष्य कथितं मया । 
रसोपयोगि абата तत्प्रदर्शितम,। 
अधुना रसराजस्य संस्कारान्‌ सम्प्रचच्महे 1 10. 
fai agian दोषा नेसर्गिकास्त्यः। 
योगिक атда! हौ + 5 + ॥ 14-15. 
तस्मात्‌. सूतविधानाथं सहात्रेनिपुणेयुतः | 
सर्व्वोपस्कारमादाय <s समाचरेत. ॥ 20. 
हे सहस्त्र पलानां तु सहस्र शतमेव ап! 
अष्टाविंशत्‌ पलान्येव दश पञ्चैकमेव वा॥ 
पलाईनेव कर्त्तव्यः संस्कार; सूतकस्य 41 
सुदिने maza रसशोधनप्ताचरेत ॥ 21-22. 
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रसस्तु पादांशसुवर्णजोण: 

पिष्टोकतो sera | 

तुल्यांशगन्धै; पुटितः क्रमेण 

निर्वोजनामा सकलामयन्नः ॥ 72. 

पिष्टोकृतैरभ्वकसत्वहेम- š 

ताराकंकान्तेः परिजारितो य: । 

हतस्त्वत: षड्ग णगन्धकेन 

स aaa विपुन्षप्रभाव: ॥ 73. 
काकोदुस्बरिकाया दुग्धेन सुभावितो few: 
मर्दनपुटेन विधिना सूतं भस्मोकरोत्येव и 111, 
देवदालों इरिक्रान्तामारनालेन पेषयेत्‌ 1 
aga: सप्तधा सुतं कुर्य्यान्मदितमूच्छितम्‌ и 
qeq खर्परे दद्याइत्त्वा दत्वा तु анн! 
чалаб qsqa भस्म स्याह्कत्रणोपमम 1 112-113. 
अपामार्गस्य वौजानि adasa चर्णर्यैत्‌। ˆ 
аҹ पारदे Фа मूषायामधरोत्तरसू॥ 
«WI लघुपुटेः पदचाचचतुभिर्भस्मतां नयेत्‌। 114-115. 


Extracts from 


RASARAJALAKSHMI. 


विष्णदेवविरचितायाः रसराजलच्यपाः 


ита: — 
यस्येच्छादुःरवल्लरो सुकुलिता नानाकलाकीतुकीः 
चातुर््येकविलोलपल्लववतो कीत्तिप्रसनप्रस्‌; | 
संनिर्वापयति ज्वरत्रयमहो च्छायाकलापेनुणां 


Wisi पातु विचारमूर्त्तिरखिलं कालापलोढ जगत्‌ 1. 


जयति दुरितसपॅस्तंडमंत्रोद्यदपैः 
प्रबलगद्तिनाशः सेविविध्वस्तनाशः | 
शिव इब विज(वोज На: संहितायोगमंत्ः 
त्रिषुरहरतन्‌जस्तेजसः कायपुंजः ॥ 2. 
इति सोपण्डितमहादेवतनयत्रीविष्णुदेवविरचितायां 
रसराजंलच्छपामुल्लासः प्रथमः di 
zea रससागरं (даша सोकाकचण्डेश्वरो- 
तन्त्रं सूतमहोदधिं रससुधाम्भोधिं भवानोमतम्‌। 
व्याड़िं सुखुतसूत्रमोशदृट्यं agente 
औदामोदरवासुदेवभगवद्‌ गोविन्दनागाजुनान्‌ ॥ 
प्रथमः उल्लासः | 
ер दशत्यागमसारभूतः 
чата विष्णुभिषश्वरेण ॥ 110. 
Баа; उल्लासः | 
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आलोक्य pud इन्द्हारोतचरकादिकान्‌ | 
आत्रेयं वाग्भटं सिदसार दामोदरं FER I 


तोय: उल्लास: । + 
Colophon at the end of the Rasarájálakshmi— 


राजन्‌ ( सश ) शार्वरिवत्सराद्यदिवसे वारे Бабе 
चंचद भूतलपत्तने विजथिनि gega | 
शास्त्रं वैद्यकसाररूपमकरोत्‌ Mama कविः 
वाग्देवोचरणारविंदमकरंदामोदसौरस्यवाक्‌ II 


Fa EN a 
* Foll.1—43. Line. 10. Rasarájalakshmis, de medicamentis metallorum 
et fossilium ope conficiendis liber, a Rimegvara (bhatta), Vishnus filio, 
compositus. Incipit: आनंदेकरसे विकल्पकलनानिर्म्तवोधात्मकिं प्रागंत्यावधिसंगतिव्यपगते 
ete, ॥ १॥ खशिमुखौमंयनमंथनेन (1. aigo) sphurad Rasámbhodhi-gabhi- 
ragarbhát! é£ri-Vishnudevi (o devi) labhate prayatnát sri Vishnuvatsád 
Rasarájalakshmim | 2 | Drishtvemam Rasaságaram, Sivakritam Sri-Karkach- 
andegvaritantram, Stitamahodadhim, Rasasudhámbhodhim, Bhavánimatam, 
Vyádi[m], Suérutasátram, Ifahridayam, Svachchhandafaktyágamam, éri-Dámo- 
dara-Vásudeva-Bhagavad-Govinda-Nágárjunán ॥3॥ आनंदमानंदकर प्रसन्न' ज्ञानखरूप॑ 
निजभावयुक्तम्‌ । योगींद्रमौद्य/ भवरोगवैद्य' ciega] नित्यमइ' नमामि॥ || 
महारसाः स्युस्तवादाव्टी पारदह्युले | 
aud स्कं शलं चपलं रसकोमलम्‌॥ ५॥ 
अकं gemi ((ииһакат) а राजावत्तमथांजनं | 
बव्यर्कैकांतकं (о valkrántakam) चेति 29 च रसानिद्‌; ॥ ६॥ 
तालकं गंधकशिले चितिखेचरगैरिकाः | 
> इत्यादयञ्चोपरसाः पूर्वाचयैरुदौरिताः ॥ ७ | 


Aufrecht's "Catalogus," p. 321, Мо, 761 


Extracts from 


RASANAKSHATRAMALIKA. 


मधनसिंहविरचितायाः रसनक्षवमालिकायाः 
उद्धताः इलोकाः । | 


चतुस्चतुःशंखकपदिकानां 

सतक्रजम्वो रविमईितानाम्‌ | 
паат абата 

पलं पल दन्तिफलान्वितानाम्‌ ॥ 25. 


~“ 


यतभस्मगन्धसता दितय' AFA eaters । 

दग्धा яле शृङ्ग fagi сат रसादैविषम्‌ ॥ 123. 

चित्रकशो तशिवाद्वषदशमूलदिवनदविल्चगिरे; | | 

कलचत्तारविक्षतज; प्रत्येकं भावनत्रितयम्‌ ॥ 124 

wer सुसिडमात्रो मारिचधपेन धितः सम्यक्‌ । 

खच्छन्दमैरवाख्यो रसः समस्तासयध्वंसो и 125. 

लिकटुकरसेन wap विशेषतः सन्निपातहरः। 

ग्रहणिगदामयशूलत्रणविट्र्धिवातयुल्मजयो ॥ 126. | 
इति स्वच्छन्दमैरवो रस; ॥# 


* The खच्छन्दमिरव रस mentioned in the रसनचवमालिका is quite distinct 
from that, which is stated in the रसेन्दचित्तामणि | Neither hasit апу'апа- 
logy with what is described in the रसरबसमुन्नय | 
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इयं मालविभूपालभिषजा भिषजां मता । 
* कृता मधनसिंहेन रसनक्षत्रमालिका ॥ 142. 


इति रसनक्षत्रमालिका समाप्ता aka 
संवत्‌ १५५७ आश्‍विन कृष्ण ५ सोमे | 


Extracts from 


RASARATNAKARA. = 


नित्यनाथविरचितातू रसरल्लाकरातू 
gat श्लोकाः | 


aga शम्भूना wed रसखण्डे रसाणवे । 

रसस्य s= च दोपिकारसमङ्गले॥ 

व्याधितानां हितार्थाय प्रोक्तां नागाञ्जुनेन यत्‌ । 

Sa चपेटिसिद्देनः खर्गवैद्यकपालिके | 
अनेकरसशास्त्रेषु संहितास्रागमेषु ч! 

aga वाभटे तन्त्रे gaa वैद्यसागरे ॥ 

seda बहुभिः fav: agaa विलोकय तत्‌ । 

аа यद्यद्साध्यं स्याद्यदयद्दुल्ल भमोषधम्‌ ॥ 

तत्तत्‌ सव्वं परित्यज्य सारभूतं ससुद्धतम्‌ ॥ 
कचिच्छास्त्रे क्रिया नास्ति maa न च क्वचित्‌ । 


(1) घूजेटिसिई्द न is the reading in the Sanskrit college MS. 
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मात्रायुत्तिः कचिन्रास्ति सम्प्रदायो न च कचित्‌। 
तेन सिद्दिन तत्रास्ति रसे वाथ रसायने | 
वैद्य वादे प्रयोगे च TARIA मया छतः | 
यदयद्गुरुसुखाज्ज्ञातं स्वानुभूतञ्च यन्मया d 
ачаа ата प्रकटो क्रियतेऽश्चना ॥ 
I प्रथमोपदेशे | 

ज्ोपाव्व॑तोपुत्ननित्यनाथसिद्दविरचिते रसरल्लाकरे 

रसखण्डे रसपोठिका नाम प्रथमोपदेशः | 


परोक्षा मारिते सूते कर्त्तव्या च यथोदिता । 
अधसुषाग्निना तप्तो ह्यक्षोणस्तिष्ठते यदा | 
तदा भस्म बिजानोया्चल्लयां यासं निरोक्षयेत्‌ и 

| ढतोयोपदेशे। 
दन्ते пуста वंशे रक्षयेत्‌ साधितं रसम्‌॥ 

Ў चतुर्थापटेशे । 
अथातः Wate मूच्छनाविधिरुच्यत | 
सेघनादावचाहिङ्गशूरणेमईयेद्रसम्‌ ॥ 
नष्टपिष्टन्तु तद्गोलं fewer वेष्टयेइहि: | 
पचेज्लवणयन्वस्थ' दिनैकं चण्डवङ्हिना ॥ 

Syaa LE वस्त्रेण बन्धयेत्‌ । 

Seat गन्धकं तुल्य' दत्वा सोमानले पचेत्‌॥ 

att गन्धे gata षडूभिर्वारे: समं समम्‌ । 

षडगुणे TAA st дева रोगहा भवेत्‌॥ 
चतुर्थोपटेशे | 


Extracts from 


DHATURATNAMALA 


धातुरन्नमालायाः 
HRAD— 
प्रणस्य विततीं शक्ति त्विष्य त्पत्तिकारिणीं | 
धातूनां रत्नमालायामभिधाय' RAFTE ॥ 1. 
ब्रह्मविष्णुहराद्यान्‌ ये qi ध्यायंति faa | 
ज्ञानदानप्रदानाय सा मे बिखेशरो मता ॥ 2. 
अथ धातूनां ханта! वच्चामि। 
रोप्य हेमं तथा तास्त्रं नागं वंग तथायसं । 
adama च प्रवालं तालकं शिला и 3. 
सुवर्णमाक्षिकं सूतं Stat च ब्रवोम्यह' | 
सर्वधातूपधातूनां लक्षणं मारणं गुणं ॥ 4. 


LJ 


अथ रोप्यमारसं। 
रोप्य щт समादाय ата गुरु शोधयेत्‌। 
शुद्द तारे Ча: पस्चात्‌ सूच्मपत्राणि कारयेत्‌ ॥ 5. 
निंबचिंचिणिद्राक्षाभिः शोधयेच्च एथक्‌ एथक्‌। 
क्षालयेदुटवीः साड तथा दुग्धेन शोधयेत्‌ ॥ 6. 
गंधपारदयोरेक्य' किंचिद्द ч घर्षयेत्‌। 
द्राक्षाया gaiga तारपत्राण शोधयेत्‌ 7. 
चक्रयन्त्रे विनिक्तिप्य लेपयेट्वस्त्रमृत्तिकां | 
астац? गत्ते ज्वालयेट्वइक्ाणकान्‌ ॥ 6. 


ча: — 
ग्रंथो वैद्यकनासाद्ं रससिदांतसागरात्‌ | 
धातूनां रत्नमाला च ततो वैद्यस्य हेतवे ॥ 176 
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मरणेभ्यो भयत्रस्ता रोगग्रस्तास ये नरा; । 
रत्नमाला war तेषां वेद्यानां च हिताय वै॥ 177. 
इति शोवैद्यकशास्त्रे त्रश्‍विनोकुमारसंहितार्‍यां 
धातुरत्नमालायां समाप्तो$य' ग्रंथ: ॥ 
The following is taken from Aufrecht's "Catalogus" 
—No. 760. 

Incipit:—gwrez सारदां शक्ति ष्ट रुत्पत्तिकारकां। धातूनां 
रत्नमालां च विबोधाय करोम्यह' | 1. ब्रह्माविष्णुहरान्‌ ध्यायेइक्ना ध्यायंति 
faxi तेषां वरप्रदानाच सा मयेवसुदोय्यते ॥ 2. eal Зи तथा aa 

‚ नागं dei तथायसं। खर्परं गगनं प्रोत्तं प्रवालं तालकं शिला ॥ 3. माक्षिकं गंधक 
सूतं होरकं च ब्रवोम्यह' । सर्वधातूपधातूनां लक्षणं मारणं गणान्‌ ॥ 4. 
ea ww wala नागसूषा नु शोधयेत्‌। शुद्दे तारे पुनः qum 
सूच्झपत्राणि कारयेत्‌॥ 5. निबुचिंचिणोद्राक्षाभिः शोधनोय' एथक्‌ षथक्‌। 
MAAZA साई तथा ҹ̧ара शोधयेत्‌ ॥6. गंधकं पारदं रूप्य' 
किंचिदवंगं च वर्षयेत्‌। द्राचारसेन संयुक्तं तारपत्राणि लेपयेत्‌ ॥ 7. 
aa यन्त्रे विनिक्षिप्य लेपयेद्वस्त्रग्ृत्तिका। aa गजघुटे गत्ते ज्यालयेच 
wea: ॥ 8. 

In fine libelli disticha haec leguntur : 

ग्रंथो वैद्य[क]नामाय॑ Rasasiddhántaságarát | 

धातूनां रत्नमाला च mal वेद्यसुहेतवे ॥ 1. 

मरणेभ्यो भयत्रस्ता रोगग्रस्ता् ये नरा; । 

रत्नमाला हि धातूनां mer तेषां हिताय 212. 

Játyá Gurjarakhandas cha, Devadatto hi dharmavit | 

Harer námábhidhánasya सुतस्तस्य fagat ॥ 3. 

संहितारसकर्माणि यस्य वुद्दिर्गरोयसी | 

तेन शास्त्रविधिज्ञ न छता रत्रस्य मालिका ॥ 4. 

इति देवदत्तक्ततवैद्यकशास्त्रे धातुरत्रमाला ॥ 


Extracts from 
RASAPRADIPA- 


रसप्रद्ोपादुद्गुताः श्लोकाः | 


A—MS. from Allahabad. 
° B—MS. from Benares. 


अथ शहृद्रावरस: | 
स्फटिका' नवसारथ सुश्वेता' च सुवच्चिका। 
एथक्‌ दशपलोन्मानं गन्धकः पिचुसंमित:' | 
चणेयित्वा चिपेद्गाणडे аҹ ऋद्विलेपिते'। 
तन्मुखं मुद्रयेत्‌ सम्यक्‌ waiter च ॥ 
सरन्भ्रोदरकेणेव чип (Әт च ийа! 
अधः प्रज्वालयेदश्हि हठाद्यावद्रसः wal 
शाणेकं सेवयेट्यत्नात्‌' दन्तस्पर्शविवज्जितम्‌ | 
गुल्मोदरयक्त्‌ध्रोहग्रन्यियच्मादिशुलनुत्‌ ॥ 
बलपु्िप्रदो we ya च जारयेत्‌ क्षणात्‌। 
विलोक्यतां महालोका रसमाहात्मपमइतम्‌ | 
agna लोहानां यस्मिन्‌ fear गलन्ति fen 


(1) А reads स्फाटिका, Breads स्फुटिका । 

(2) Breads gem, which is not correct, 

(3) B reads पिसंमिचुत:, which is not correct, 
(4) а“ "ifa is the reading in В, 

45) B reads m | 

(6) A reads चित्रा | 


412 SANSKRIT TEXTS 


फिरङ्गव्याधि : 
गैरिक॑ रसकपूरम्‌ उपला च एथक्‌ एथक्‌। 
атаа विनिष्पिष्य' ताम्बलोदलजैः रसेः ॥ 
eraqesre wi कर्त्तव्या нана: d 
सायं प्रातः समश्रोयात्‌* एकैकां दिनसप्तकर्म्‌ і 
атат योलिका* देया भोजनाथ निरन्तरम्‌। 
फिरङ्गव्याधिनाश्ाय वटिकेयसनुत्तमा ॥ # 


(1) A reads बिनिःचिप्य | 

(2) А reads चतुदेशैरतेषां, B reads चतुदेशस्त षां | 
(3) Breads भिषगीतमी, which is incorrect. 

(4) Breads समस्तीयात्‌, which is incorrect. 

(5) दिनसपूकं, an incorrect variant in B. 

(6) गोधूमरोटिकाः इत्यर्थ: । 


* The following is taken from за} of Trimallabhatta printed 
Bombay in the Saka year 1810. 


यंत्रे ufus डमरुसमासे 

निधाय सूतस्य पलानि पंच i 
बलौकरूतृज्नाखटिकैष्टिकानां 
सगैरिकाणां तुवरौयुतानाम्‌ ॥ ¿° ॥ 
ससेंधवानां समभागिकानां 

चूर्णाढ़क॑ चोपरितो निदध्यात्‌ i 

अस्त्र न दघ्ना महिषौभवेन 

पिष्ट' रसोनस्य शरावसकम्‌ ॥ ६९॥ 
समक्रमेणाव निधाय खंडे- 
राच्छादयेत्‌ ачсан | 
चूणप्रलिप्तोदरमूध्वेभांडं 

संस्थाप्य संसुद्र = JTTA ॥ єз ॥ 
प्रज्वालयैद्िमधः क्रमेण 

संस्थाप्य यंवोपरि वस्त्रमाद्रं म्‌। 

afk’ प्रदद्याद्विनषट्कमव 

तत्‌ खाङ्गशीतं परिग्टद्य बुद्धा ॥६३॥ 


in 
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चन्द्रोदयाख्यरसवर्णने-- 
: काशे खासे fatah रोगे च परमो हित; । 
अथ उपायान्तरम्‌ 
सुशल्या' gansa पारसीकयमानिका | 
सल्लातकफलं चापि पलमानं एक्‌ एथक्‌॥ 
पलादैमानः सूतः स्यात्‌ षट्पलोऽत्र गुड: स्मरतः 
एकी कृत्याखिलं कुर्य्यात्‌ वटोः कर्षप्रमाणतः | 
खाटेटेकां агї प्रातर्यावदारोग्यदर्शनम्‌ | 
„ रोदभ्नस्ानुपानेन फिरङ्गासयनाशिनो'॥ 
निम्बुकेन' विना नैव वर्जनोयमिहापरम्‌ | 
अध उपायांन्तरम्‌-- 
चोपचोनोभवं चण शाणमानं समाक्षिकम्‌ ॥ 
फिरङ्गव्याधिनाशाय werben тїйдї 


` 


g 


तं द्रोणपुष्पोपयसा प्रपिष्ट 
कूप्यां ытаата च। о 
कमेप्रमानं प्रहरवयं च 
аб प्रदद्यादथ शोतलांगीम्‌ | єз | 
निष्कास्य aut सिकताखायंवा- 
दास्फोब्य कंठस्थमसु' WENT | 
कपू रनामा रसनायकीऽयं 
яй: पुराणेण ея भुक्तः ॥ ६५ H 
निर्वातभाजा सरुजा च qa- 
शौलेन कष्ामयनाशनः स्यात्‌ и 
Гата ата सकलकृष्ठकालानलो- 
$खिलत्रणविनाशक्तदत्रणजगत्तपृत्तिप्रद: | 
सुवणसमवणक्रडलहताशतेजस्कर' 
समस्तगदतस्करो रसपतिः स कपू रक: ॥ ६६ ॥ 
इति कपूं ररसः बौद्धसब्ब'खात्‌। 
(1) Breads gera | (2) Breads qma चैव | 
(3) Breads फिरड्रगपविनाशिनो | 
` (५) Breads зач । 


Extracts from 


DHATUKRIYA 


or 


DHATUMANJARI 


аата धातुक्रिया धातुमछरो ат | 
सगणेशाय नम: | 
पाव्व॑त्युवाच | 
अधानन्तरं' देवेश gfe घातुसुसंस्कृतिम्‌* | 
येन विज्ञानमात्रेण साधयेद्दातुसंन्नितः ॥ 1. 
महादेव उवाच | 
धातुसुय्यविध: я: qe? eue (?) | 
सत्त्व vada चतुर्थसु निरामय: ॥ 2. 
राजसे राजसो सिडिस्तामसे amm सदा । 
aami सात्त्विक्ये आनोते' सर्व्वसाधनम्‌ ॥ 3. 
Wa त्युवाच | 
कथ्यतां देवदेवेश सत्त्व राजसतामसम्‌ | 
अतोव quad धातोः कार्यः लक्षणलच्षितम्‌' ॥ 4. 


* The Ulwar MS. (A) reads घातुक्रिया, а part of the Rudrayámala ; but the 
Benares MS. (B) reads घातुमज्ञरो, a part of the same, The two MSS. are exactly 
the same in subject matter, differing only in name. 

(I) А reads अधानंतर, which is grammatically incorrect, 

(2) A reads धात्वस्थ संस्कृति, which is grossly incorrect. 

(3) The sense here is not clear. 

(4) A reads अनीते, which seems to be incorrect. 

(5) А has गुणवती, which appears to be incorrect, 

(6) कार्या लच्णलचिताः, a variant in A, which is not correct. 
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उपधातुक्रमेणेव तेषां लक्षणसाधनम्‌ | 
विटको च सुदा युक्ता तेषां ades साधनम्‌ | 5. 
उपकारो' गुणलक्न॑ नाना कार्यक्रिया शुभा | 
वियोगयोगचाञ्चल्य' аа aran ॥ 6. 
समग्रं देवदेवेश विशेषा धातुक्षतुक्रिया; । 
येन विज्ञानमात्रेण साधयेत्‌ गन्धकोः क्रियाः ॥ 7. 
WEISS उवाच। 

एथिव्या गर्भमध्ये तु अनेका धातुस्तिष्ठतिः। 

* Teat कियत्‌कालेन धातुर्नानाविधोदिता' и 8. 
गुणलच्षणसंयुक्तां' साम्प्रतं न स्मरासि हु ॥ s 
कथं ते कथयिष्याभि' वद ब्रह्माण्डवार्सिन | 9. 


पार्व्वत्युवाच | 
ये केचित्‌ सन्त ईश sr, कथय साम्प्रतम्‌ | 
wad sada qn fafa n 10.. 


महादेव उवाच | 5 
"rw टेबि प्रवच्चासि धातुं नानाविधस्थितिम्‌ | 
गुणलक्षणसंयुक्तां यथा बुद्दिः कथिष्यति॥ 11, 


(I) A reads erroneously qd | 

(2) A reads उपकार, which is grammatically incorrect, 

(3) अनेका धातु तिष्ठति, a variant in A, which treats the word utg in the mascu. 

line as well as in the feminine genders. 

(4) A reads विस्म,ता, which is not correct, 

(5) घातुनानाविधोदिता, an incorrect variant in A. 

(6) 4 reads संयुक्ता, which is grammatically incorrect. 

(7) А reads सरति ह, which is incorrect. 

(B) कथयामास is the incorrect reading in A. 

(9) A and B read wd, which is grammatically incorrect, 
(10) भवता is the reading in A and B, which is not correct, 
(11) साधनामर्थ is the incorrect reading in A and B, 

(2) A and B read बुद्या। _ 
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सुख्यप्राधान्यता' एत रङ्गलोहक'ताम्त्रकैः | 

रजतेनेव' संयुक्ता धातोरुत्तमता सदा ॥ 12. 
मध्यमा ses ag नोचा च त्रपुसोसयो:। 
संयोगे धातुनामा fe नोचा नोचतरा स्मता॥ 13. 
संयोगान्ते त्रिधा प्रोक्ता saat मध्यमाधमा | 
तास्त्रजासल्रयोयोगि' नारोधातुः प्रजायते ॥ 14, 

एषा मध्योत्तमा प्रोक्ता कार्थकारणयोगके। 
agadi जाता waa मध्यमा ॥ 15. 
सोसके' भङ्कदा प्रोक्ता адапта सदोदिता। 
अनेनैव प्रकारेण येन येन च 2941 16. 
कर्त्तव्या staat विद्या stat’ वुद्षिविशारदै: | 
"HW! सीसके जातं शुद्द उत्पत्यकारकम्‌ ॥ 17. 
हाटके aaa जातेः” अक्षया” रजत यदि। 
еза: शुभे Wa लोहे च द्राविणी कला ॥ 18. 
sr" «weh च काठिन्याभ्यधिको परी | 
कला aa धातूनां जातेर्भवति gem” n 19, 
कला एतादृशो दिव्या: प्राप्त.” fase जायते। 


(13) 


सुखाप्रधानता is the correct reading, प्राधान्यता is grammatically incorrcet, 
A and B have TE edan, which mars the metre, 

A reads रञतेनेव, which is not correct, 

धातु; is used here in the femini 
Vide verse 20, 

Both A and B read чач, 
संयोगे 15 the reading in A 
A and B reads शौशके | 

A reads वाला, which is incorrect, 

A and B read जाते, which is incorrect, 

A reads अक्षयो । Breads "rut! Both the readings seem to be incorrect. 
जाते भवतिः शिताः, a variant in A, जाते भवति रशुद्दिवा;, ап incorrect variant 


ine gender both by A and B, 


which is grammatically incorrect, 
and B, which mars the metre, 


A and B read "IH, which is grammatically incorrect, 
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: शुल्वजासत्वसंयोगे नारोधातुसुः जायते ॥ 20. 

Š कार्य्यानेककरो Жат पात्रामोदसुःकोमला | 
मारणे जारणे दिव्या चारणे 2128 aura 21. 
निर्गा वर्णरहिता जातिभेदकरी a | 
एतावद्‌'गुणसंयुक्ता कार्कारणसंयुता ॥ 22. | 
Wen; sesar wed? सर्व्वसिद्धिकरो स्म्रता। 
नानासुवणकार्य्येषु रूप्यकार्य्येष संयुता 23. 
धातुधीता च याः чта: सुधामाय:सुसंस्छृता | 

+ कार्य्यसिबिकरो' ater ज्येष्ठका््यविधायिका'॥ 24. 


° 
सव्वंधाश सुधामायः' ग्रासग्रहणग्राहक:(?) | है 
ग्राहयेत्‌ ग्रासमात्रेण पाचयेदशनं' स्त्रियम्‌ ॥ 25, 
स्वकोयाशनसंपक्त эпа भवति सिद्धिदा | 

> 
अन्यथा नेव सिध्यन्ति जायते सग-ग्रस्बुवत्‌ и 26. 
sa, ES неч 
तस्मात्तेनेव यत्न न सुधामाय;'सुसंस्क्कतिः | 
>. sa € 
यधोक्तसंस्क्तियुता” सर्व्वतो धातुरुत्तमाः* n 27 
क्रियोचितसुसंस्कारान्‌” कारयेद्यत्नत:, सदा | 
(1) Areads नारौधन्यलसु। Breads नारोधन्यवस्त । Both seem to be incorrect, 
(Vide verse 14.) 
(2) Breads पावामोदख , which is unintelligible, 
(3 А reads मता | 
(4) Both A and B read ча, which destroys the metre. 
(5 A and B want 99, thus rendering the foot incomplete, 
(6) Aand B read 3, which is not correct, 
(7) कार्यसिद्धिकरा is the variant in A and B. 
(8) A and B read विधायका, which is grammaticaliy incorrect, 
(9) A has an incomplete foot सवतेशधा 5 Balsohas सरवोतेशधा | 
(10) A reads पाचयेत्‌ शन ; Breads पाचयेत्‌ शनं । Both of them seem to be in- 
correct, 
(11) B reads संयुक्तो 1 
(12) А reads मुधान्नाय Breads дата Both are unintelligible, 
(13) Both A and B read संयुक्ता, which mars the metre. 
(id) सरवे ते धातुरुत्तमाः, a variant in A and B, which is grammatically incorrect, 
(15) А and B read only संस्काराः, which is incorrect. 
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айе संस्कारेयुक्ता тата सदा ॥ 28. 
सर्व्वलक्षणसंयुक्ता धातुधोता सदैव fea 
जायते नैव सन्देहः कार्यकारणकारिका' d 29, 


पाव्व॑त्युवाच | 
कियत्‌परिमिता धातुः संख्या वदतु मे विभो। 
उत्पत्तिलेक्षणं तेषां स्थानं S पृथक्‌ एथक्‌॥ 30. 
कथ्यतां देवदेवेश sms 
मेदोऽमेदोऽथ' योगस मारण चारणं तथा 31, 
पात' द्रावणं चैव Azi जारणं ami 
सारणं जोवनं षण्ढं गोपनं लेपनं पुनः'॥ 32. | 
जातिभेद: gaq मेलनं जरणं परम्‌ | ; 
чаї कथ्यतां देव उपधातुकरो क्रिया ॥ 33. 


महादेव उवाच 1 
ay देवि пазити धातुस्थानानि लक्षणम्‌ | 
उपधातुरनेका हि' तेषां मारणचारणम्‌ ॥ 34. 
अक्षयं राग(?)'कारं च शोधनं qari तथा। 
सारणादि च यत्‌ प्रोत्तं तत्‌ че зла! mW ॥ 35. 


पारव्वत्युवाच | 


wad वद्‌ देवेश धात्वनुक्रमलक्षणम्‌ | 
प्रत्येकस्थानरूपं हि गुणसस्बन्धकारकम्‌ ॥ 36. 


(I) 
(2) 
(3) 


(5) 


here, 


Both A and B read कारका;, Which seems to be incorrect, 
B reads स्थानं तेषां | 

Weer is the incorrect reading in A and B. 

A reads Jä, which is senseless. 

उपधातुरनेकानि, an incorrect variant in A and B. 


Both A and B want this word, which may be supposed to be राग ० बल 


तत्‌ सब कथयामि ते, a variant in A, 
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| महादेव उवाच | 

Y ay देवि प्रयत्न न सिद्दान्ववचनं на! 
येन विज्ञानमात्रेण जायते घातुक्ततक्रिया॥ 37. 
प्रथमे धातुनामानि संक्षेपात्‌ атаратсти | 
कथयामि च ते we पश्चात्‌ स्थानस्य 402: | 38, 
आदी सुवर्णनासानि संक्षेपात्‌ suai प्रिये । 
at सुवण gra हाटकं वङ्किरोचनम्‌॥ 39. 
सु(स)रङ्ग च तथा as Зачаття | 

„ ` वेशो’ विश्वासगं चेव чає क्षिदेवता ॥ 40. 

जोवनम्‌ ud चेव हेमं’ हिमवतोद्गवम्‌'। 
देववल्लभगं fer संसारोत्तारणं महत्‌ ॥ 41. 
जोवन' सर्व्बलोकानां' नारोणां रञ्जनः лиң! 

| अन्यानि विविधनामानि' गोप्यगोप्यतराणि च'॥ 42, 

x रजतं च तथा रुप्य' चन्ट्रथन्ट्रस्य दोपकम्‌ | 

श्त्रज्योतिःकर' स्वर्णंघट्वोज' तारकं तथा ॥ 43. 

अनन्ता वर्त्तते तेषां कथा feum 91 

स्थापितं लोकिकं चेव' येनाग्रन्यसमूहनम्‌ ॥ 44. 

शोतवोय्ये लघुवोय्य़े विषन्नः वातनाशनम्‌। 

रसपुञ्जोकरं सदं धातुपुक्ञननकारकम्‌ ॥ 45. 

das agii च शभधाम च संक्षयम्‌ । 


(1) Both A and B read संपदि, which has no sense, 
(2 А reads बशो | Y 
(3) Фа is generally used, 
(4) हिमवदटुडवं is the correct term, 
(5) The first term in tbe previous verse is only जीवनं | But here it is. 
азата | Hence there is no repetition. 
| . (6) अन्यानि विविधान्‌ नामान्‌, an incorrect variant in A and B. 
| (7) गोप्यागोप्यतराणि च is the reading in A and B, which has no clear sense, 
48) А and B read ग्र्रयौतिकर, which is incorrect, 
(9) A reads लोकिका येना, which leaves out चैव | 
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एतानि रजतनामानि शतान्यन्यानि सन्ति वें ॥ 46. 
qui च' त्रास्बकाधिष्ठ' शल्वः नागस्य авад | 
नोलं च Мани वमन” चेव पातकम्‌ ॥ 47. 
उष्णम्‌ swat fad ueni कालमर्हनम्‌ | 
हेमगभं' च amie विषदं विषनाशनम्‌ ॥ 48. 
Waa WIA मन्मथो मार एव d 

एतानि saama अन्यानि विविधानि च॥ 49. 
जासत्व च जरातोतं राजतं यशदायकम्‌ | 
епа वरोयश्च त्रोटकं कोमलं लघु ॥ 50. 
част खर्परं चैव रसकं रसवदैकम्‌'। 

सदापध्य' बलोपेतं पोतरागं सुभस्मकम्‌ ॥ 51. 
एतत्तु' уста meme सिदिदम्‌'। 
रसराजाद्र क॑ कस्म’ wd सिद्धिषु” जायते ॥ 52. 
agent वङ्ग fex" नोरदम्‌। 
тад а यदं vad तापहारकम्‌ ॥ 53. 
Ати माइलाद्‌(?)भूतं सहायं धातुशेषयोः | 
एतानि त्रपुतासानि सुसिद्द कार्र्यकारकम्‌? ॥ 54. 


(0) А has शतान्यानि वत्तते В has शतानानि वर्तते | Both the readings are 
grammatically incorrect, 

(2) «is dropped in A and B. 

(3) The sense of за seems to be नोल॑विसमं = नीलशोभम्‌। A reads च सन, 
which is incorrect, 

(4) A reads Зала | 

(5) A and B read सहायं च | 


(6) 
(7) 
(8 
(9) 
(10) 
(11) 
(12) 


रसचाईक, the reading in A and B, is not grammatically correct. 

तत्ते is the reading in A and B, which is incorrect. 

Both A and B read कार्यकमेषु सिद्धिदान्‌, which is grammatically incorrect, 
रसराजाईकान्‌ कस्मान्‌, an incorrect variant in A and B. 

A reads ga fafgg | -B reads та सिद्धिय । Both are incorrect, 

Both A and B read रजतानि च, which is senseless here. 

uf कार्यकारकान्‌, an incorrect variant in A and B. 
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सोसकं' धातुभङ्गं च झतक रोचकं परम्‌ | 
रक्ता च रक्तवोव्ये s रक्तवलुविवैनम्‌ 55. 
अन्तरूप्यं च олай धातुभञ्ञनकारकम्‌। 
ग्राहक रसराजेन अच्ोभ्या्चोभणं परम्‌ ॥ 56. 
विचित्रं विनतं चैव नानारङ्गप्रदायकम्‌। 
नागं नगालयं प्रोक्तां सिकं कण्ठशोधनम्‌ 57. 
षण्ड' mwa चैव ба षण्डकारकम्‌। 
एतानि' नागनामानि कार्य्यकाले प्रयोजयेत्‌ ॥ 58. 
° लोहं च आयसं शूर सररयेकस्मविशारदम्‌। 
इन्तकं खनन खर्णमारकं' ताटकं मलम्‌ 59. е 
अजरं च जरायुक्ता धात्वाद्यम्‌ अवनोसुतम्‌। 
कालेयं जोषणं कालं रुधिरं रोगनाशनम्‌ ॥ 60. 
ग्रन्थिटं सर्व्वधातुनाम्‌ adhe जलवळिपु 1 
afs afsit च सर्व्वधातुसहायकृम्‌॥ 61. 
एतानि लोहनामानि ज्ञात्वा euet कारयेत्‌। 
जायते’ सकला (аб тла леда ú 62. 
नामानि धातुसंयोगे जातानि तानि च aq‘) 
शुल्वखर्परसंयोगे जायते पित्तलं शुभम्‌ ॥ 63. 
पित्तलं चेव नारोकं कफढं गन्धदुज्जयम्‌ । 
аче gad चैव राजतं बल्लभं लघु ॥ 64. 
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(1) A and B read श्रीशुकं | 

(2 Bhasonly रक्त' dhi च, which is incomplete. 

(3) А reads खंडं खडकरं चैव | 

(4) A and B read хат, which is incorrect. 

б) А has qà प्रारकं| B has खरे मारकं । 

(6) А reads नौयते | 

(7) विदयोगायीग is the variant in A. विषोगायोग 5 the variant in B. Both 
readings seem to be incorrect. 

8) जावानिच ते wy, an incomplete variant in A and B. 
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वङ्गताश्त्रसंयोगेन जायते da’ कांस्यकम्‌ । 

कांस्यकं कोमलं चेव awd रसक्ाठिनम्‌ः॥ 65. 
तीव्रनादं иста उग्रकान्ति रविग्रहम्‌ | 
ज्चालापिधानं te च ग्राहक чанаа ॥ 66. 
чет कांस्यनामानि аптап प्रयोजयेत्‌। 
बन्धने धारणे चेव gett धूमबन्धने и 67. 

wit: सह पारदं दिव्यं” किञ्चित्‌ प्रमेलयेत्‌। 
जायते रसको नाम नानारोगहरो भवेत्‌ 68. 
ang रहते AA яачтає जायते । 

स एव कोमलाग्निस्थः' सिन्दूरं जायते gaq ॥ 69. 
अनेकाः” साधयेदिद्या मन्वयन्वकरो: क्रियाः | 
पूजनार्थे भम गुणाः सब्बे कल्पितरोचनाः' ॥ 70. 
तास्रदाहजलैयोगे जायते qan शुभम्‌। 

नाना रसायनो विद्यां साधयेत्‌ सा” सदैव हि॥ 71. 
रसरसंक(?)योगेषु राजमर्य्यादा जायते । 

राजकं जायते जास नारो राजकलागतिः'' d 72. 
संयोगे साधनं दिव्यं वियोगी साधनं शुभम्‌। 


(1) А has जातेनैव। B has जायते तेनैव | 
(2) А and B read erroneously कठिणं | 
(3) A reads agape’ B reads महत्‌ शब्द 1 Both the readings are incorrect, 
(4) А reads वइ, which has no clear sense, 
(5) A and B read тач, which is incorrect, 
(6) पारदो दिव्यो is the reading in A and B, which is incorrect, 
(7) B reads रहरते, which is not correct, 
(8) занат тег is the reading in A and B, which is not correct, 
(9) A reads एनेका B reads एतेका | Both are incorrect, 
(10) A and B read कल्पितरोचनं i 
(11) wrisnot found in A and B. 
(12) А and B read रसारसयोगेषु, which is incomplete, 
(13) नाराराजकलागनि;, a variant in A. नाराजकलागति;, а variant in B, Both 
the readings seem to be incorrect. 
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वियोगं पुननेर्योगं रसतास्त्रे शभो विधि: ॥ 73. 
अनेका साधनो विद्या साधयेट्रव्यकाङ्कितम्‌ः। 

लभते रसायनीं विद्यां खस्थोऽपि विक्षतोद्यसी ॥ 74. 
अनेनेव प्रकारेण ज्ञायते नाम wÑ 
नामक्ज्ञता'जाते चित्ते бечет" भवेत्‌ 75. 
एतत्ते कथिता धातोरुपधातोसु aj элд! 

येन विज्ञानमात्रेण कालकाल्या' न लिप्यते ॥ 76. 
उपधातोखु मध्येषु ЗЕТ माता रसायनो । 

तस्या नामानि чаши पञ्चात्‌ स्थानगुणानपि | 77. 
हरितालं чут च әнд нет! 

तालं च हरिता हंसो श्वेतपोतविधायिनों ॥ 78. 
नर्तकस्य प्रिया देशो निशा चैव निशाचरो | 
पारदस्य क्षयकरो पक्षच्छेदकरो ера и 79. 
रोगहा जोविनो जैत्री जरादारिट्रनाशिनी | 

एतानि तालनामानि dar कथितानि 8 ॥,80. 
युक्तो ज्ञानेन यः” कत्ता अक्षोभ्यो जायते шет! 
अनेनैव प्रकारेण कर्त्ता कर्ष्माणि साधयेत्‌॥ 81. 
मनःशिला शिला शङ्को कुनटो च कतोद्यमा। 
दरदा” ийй देशो सिन्दूरस्य सखो सदा ॥ 82. 


(1) A and B read ग्रुभविधिः | 

(2) А reads ट्रव्यकोखिन: | В 7९३५५ द्रव्यक्ांखितः | 

(3) A and B read नामकर्मरदाजाते, which is unintelligible, 

(4) AandB read निर्मला, which is not grammatically correct. 

(5) Aand Bread ते, which is incorrect. 

(6) A reads कालकाव्यू | B reads कालकाप्यू | Both the readings are incorrect, 
(7) Both A and B read गुणानि च, which is incorrect. 

(8) The 78th and 79th slokas are not found in A, 

(9) संचेपे विकथानिजे, а variant in A and B, which has no sense. 


(10) аза यै, an incorrect variant in A and B. 
(П) А reads अक्षोन्यो, which is incorrect, 
(12) В reads दरदा i 
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पुष्पा घुष्मवतो' war शालिनो रसिनो गुणा। 
एतत्तु च शिलानाम' कार्व्यकाले प्रयोजयेत्‌ 83. 
чн चैव व्योम च गगन' ग्राहकं чєн! 
दुष्टवोर्य्येद्च वातञ्च वह्लिनादोन्नताक्ृति' и 84. 
अजरम्‌ असरं घोरं RED नाशनम्‌। 
रंससूलरसातोतं रसज्ञ राज्यवद्दनम््‌ ॥ 85. 

waa अमर" चैव सहद्दा्रत्युविनाशनम्‌। 
एतान्यभ्रकनामानि ज्ञात्वा कम्भाणि कारयेत्‌ и 86. 
. सोमलं aa च विषं वातविनाशनम्‌। 
dadai बलग्रन्थि नोलउञ्चलकारकम्‌ | 87. 
स्वेदनं भेदनं चेव ата али | 

aaa सर्व्वधातूनां मारणं पारदे रसे ॥ 88. 
गगनग्राहके दिव्ये रसथुग्मे प्रमेलनम्‌ | 

एतानि मन्नामानि कार्यकाले प्रयोजयेत्‌ ॥ 89. 
होनधातोश्व नाभानि «Әта तानि च खण | 

येन विज्ञानमात्रेण जायते पारदी क्रिया ॥ 90. 

सुक्ता मुक्ताफलं वारि वारिजं स्वातिसम्भवम्‌ । 

शुक्तिगर्भ' च सगरं aE अङ्कलोदयम्‌ ॥ 91. 
तैजसम्‌’ теа शोतलं शिलोमं на: | 

स्वयम्सुवं कलं दौप्त' Каја सौभाग्यदायकम्‌'' 1 92. 


A reads पुष्प्रवर्त्ता | 

एतत्ते च शिला नामान्‌, an incorrect variant in А and B. 
Generally used as व्योम | 

A reads बहिंनादे एतः क्षतिः, which is incorrect. 

A and B read खंडत्व, which is incorrect, 

A repetition of the name. 

A reads qq xw, which is incorrect. 

B reads मुक्तिगर्म, which is not correct, 

B reads तैनसं, which is incorrect. 

B reads नन;, which is not correct. 

та सौभाग्यदायिनं, an incorrect variant in A and B. 
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रतिराजग्रह: शोभाका्तसन्दोपनं तथा | 
सुज्ञानामानि रस्याणि' ज्ञात्वा कर्माणि कारयेत्‌ ॥ 93, 
विठ्ठमं वरद’ वेलावल्ञोजातं प्रबालकम्‌। 

नोरसम्‌' अधरेसोसा शिखरं शिखरोङ्गवस्‌ ॥ 94. 
and विवरं चैव ग्रैवेयं' च विभूषणम्‌ | 
विटुसस्यैतन्नामानि' कार्य्यकाले प्रयोजयेत्‌ ॥ 95. 
चरकं Raa चैव иста सकालकम्‌। 

कमठं कर्कशं चैव कलिङ्गजात'माशभम्‌ ॥ 96. 
कचके REF कम्मं लोके कचकटं तथा | 

एताति कूम्मएछस्य नामानि च विशेषतः ॥ 97. 
UF च जलजं चेव देववादित्रमेव च। 
विष्णुवल्लभकं' चैव सोमदेवतकं शुभम्‌ ॥ 98, 
वरायुधं च वरद зр AIF ASTRA | 

अजेयं सर्व्वजन्तूनां दानवास्थि semet ॥ 99. | 
TANG घोषशब्दं च पवित्रं पारदं swa 
एतानि" शंखनामानि वामदक्तिणकावुशी' и 100. 
शुक्तिका सोफिका" कान्तो मुक्तामाता गरोयसो | 
चन्द्रपत्नो पयोग्राहे संपुटो पटवाटिनो ॥ 101. 
रजताभासिनो दोस्ता वङ्गवारिविशोषणो | 


(I) A and B read а रम्यान्‌, which is incorrect, 

(2) A reads fag मे बरद | B reads fag मे वरदे | 

(3 A reads #1 

(4) A and B read qq । 

(5) A has विद्र मैनावि। B has fazåmfaı Both are incorrect. 
(6) कलिंगमाशभं "is an incomplete variant in A and B. 

(0 A has कन्वककददहः। В has чау: | 


(8) B reads erroneously विश वल्लभाभकं | 
(9) Both A and B read qè देयं, which destroys both grammar and metre, 


(10) А and B read gga, which is grammatieally incorrect, 
` (1) А reads वामदचिणधाकभौ। В reads वामदक्तिणमावुभौ | 
(12) B has only «атт 
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प्रग्मकरो गति: पद्मगर्भ 'समुद्रसम्भवा ॥ 102. 

उत्तमा मध्यमा नोचा त्रिविधा सागरोड़वा | 
epar तु सा नोचा' नोचकर्म्मविशारदा ॥ 103. 
एतत्तु लक्षणं Ga कम्मकाले प्रयोजयेत्‌' d 

чтет य: कुरुते कम्मं सिद्ययेत्‌ सकलं फलम्‌ ॥ 104. 
गजोड्वं се" eed fast चैव तु पुष्पकम्‌ | 
नारोसोभाग्यद चैव गजभूषणसम्मुखम्‌ ॥ 105. 
Sene ate’ संपुटं पुटिकं तथा । 

नामानि गजदन्तस्य अन्यानि मध्यमानि ° ॥ 106. 
पिच्छकं कुकुंठं चैव शिखिपिच्छं सुचित्रकस्‌ | 
इरिसोलिधरं योटं सोहनं चन्द्रकं तथा ॥ 107. 
नागारि सर्पदमनं विषदं विषनाशनम्‌। 

एतानि शिखिपिच्छस्य नामानि विविधानि च ॥ 108. 
नखं челу. धातुकोमलकारणम्‌'। 

азі दुर्गन्धिकं चैव तुरोटापसु пита“ ॥ 109. 
कचं केशं च बालं च азаа च | 

зата चैव घनं аі апазі «19 लघु ॥ 110. 
एतानि धातुनामानि यथाकर्ष्माभिधानकम्‌ | 

чеп आरभ्यते कम्मे स्वस्थे सिद्धि: प्रजायते ॥ 111. 


(1) A and B read geni | 

(2) नद्योइवा adta, an incomplete variant in A. adsa dahar, an incorrect 
and incomplete variant in B. 

(3) Aand B read एतत्ते लक्षणा शुक्ति, which is an incorrect variant. 

(4) कर्म कार्ये प्रयोजने, à variant in A, which seems to be incorrect. 

(5) A reads "xe, which is incorrect. 


(6) अन्यस्ते मध्ययानि च, а variant in A and B, which is grammatically 
incorrect, 


(7) न wa a variant in A. न xem, a variant in B. Both are incorrect. 
(8 В reads कारकं | 


(9) B reads qs, which is not correct. 
(10) A reads तुरोटापसुक्षोभक॑ | 
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पाव्वैत्युवाच | 
शम्भो शङ्कर विश्वेश विश्वनाथ जगद्गुरो | 
खुतानि चैव नामानि स्थानानि कध्यन्तां' प्रभो ॥ 112, 


WIES उवाच | 
sym देवि प्रयत्नेन स्थानानि विविधानि च | 
सुवर्णस्योदयो धातोः सर्व्वव्यापकपर्व्वत* ॥ 113. 
पार्थिव्यं हि च तत्‌ सर्व्व? झदामध्यात्‌ изпаа | 
तस्मात्‌ स्थानस्य #0: xai सादरं“ शुभे ॥ 114. 
हेमं च प्रथमं कल्पं मेरुसध्ये सदेव हि । 
दुर्लभं मरत्त्यलोकेषु कष्टेनेव तु लभ्यते ॥ 115. 
«житит да जायते सर्व्वदा wid 
महाशोतक्कते' तेन ves स्यात्‌ सदैव fe'n 116. 
पद्चाञ्जम्बूनदोङ्गतं जम्बद्दोपेषु जायंते 1 
तच्च कष्टतरं मन्ये gee तत्‌ सदैव हि॥ 117. 
एथिव्यां घातुमध्येषु सव्वेषामधिकं सदा 1 
लोहाधिकतरं तत्र maa सर्व्वदा शभे ॥ 118 
कष्टे निःसारणं तेषां मोल्यादधिक जायते। 
तस्मात्तेनैव ada साधनं क्रियते al u 119, 
असाध्यसाधन' तस्य जातं सर्व्वयुगे शुभे । 
तस्मात्तु" बइमूल्येन सर्व्वधातृपरिस्थितिः'॥ 120. 


(1) 


A and B read कच्यतां, which is grammatically incorrect. 

A reads व॒त्तौीत। B reads qwjq Both the readings are incorrect. 
पार्थिव्यानि च ते सर्वे, an incorrect variant in A and B. 

A and B read सादरातू, which is incorrect. 

A reads महत्सोतक्तते, which is incorrect. 

B reads सदेव हि, which is incorrect. 

A has та नरा; | В has ज्ञयते नराः। Both are incorrect. 

А and B read gera, which is incorrect, 

सर्वधातोपरिस्थिति, an incorrect variant in A and B. 
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पुनः स्थानं ad да लङ्कायां च सदैव fe 
зка ач यत्न न aag AA मया शुभे ॥ 121. 


पाव्व॑त्युवाच | 
महारुद्र शङ्कर ЗЛИ लोकनाथ जगत्पते। 
कथं ते मानुषे भोतिः' कथ्यतां परमेश्‍वर ॥ 122. 


महादेव उवाच । 
чает महतो' भोतिर्मानुषसग्भवा | 
s че सम्यक्‌ जायते ажа रतिः и 123, 
, सया मानुषभोतेन' उङ्कितं meta च। 
दुर्लभं च विशेषेण प्राक्‌ कलियुगे seq’ 124. 


पार्व्व॑त्युवाच | 
मदोये मानसे नाथ जातो$सो संशयो मद्दान्‌ । 
भवतां मानुषी भोतिः कथं तु जगदोश्वर'॥ 125. 


महादेव затя | 
कारणं ата Ә अव्याख्येयं सदैव हि । 
कथनोयं त्वयि भद्रे ласер मम ama ॥ 126, 
वुदिचतुरताव्वदि्जायते च कली युग । 
मानुषे च भवतोइ' ан चोभानुवर्त्तिनो 127. 


(1) A and B read erroneously gez | 

(2) औमान्‌, a reading in A and B, is not correct, 

(3) मानुषादभीतिः is the correct form. 

(4) A and B read सुवर्णस्थेषां महतान्‌, which is not correct. 

(5) मां च मानुषोभोतेन, an incorrect variant in A and B. 

(0 A and B read 48 | This foot is incomplete, 

(7) А reads aq’ ते чтане! В reads कथ' ते этых; Both are 
incorrect. 

(8) qed is an incorrect variant in A and B, 

(9) A and B read भवंतोह, which is not correct, 
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Tarde द्रव्ये साध्यते गन्धकी क्रिया । 

अथवा чї चैव ни क्षोभानुवत्तिनी ॥ 128. 
पार्व्वेत्युवाच | 

am सा गन्धको विद्या सर्व्वसीभाग्यदायिनो | 


` सङ्गभक्तक्ता सा < न सिध्यति गरोयसो ॥ 129. 


भवता piga हि सङ्गभक्षणयोगतः। 

न सिध्यति च ते विद्या सदा गन्धकपारदो ॥ 130. 

तस्मात्त कथ्यतां देव алата а | 

सुवरणसाधिनों विद्यां तस्माद्वदतु मे विभी ॥ 131 
महादेव उवाच। 

मानसं weld देवि जातं सम्यक्‌ सुनि्म्भलम्‌। 

तथापि मानुषे भीतिविंद्या' गन्धकपारदी ॥ 132. 

чаши कष्टम्‌' उभे मेलापनं महत्‌ । 

WE ача ast ज्वलते तत्क्षणात्‌ ततः॥ 133. 

मन्त्रवत्‌ साधयेद्विद्यां «талаа: क्रमात्‌ ¦ 

तस्मात्तेनैव महता गोप्या सिद्धिकरो क्रिया ॥ 134 
पाव्वत्युवाच | 

पुरा Жа त्वया नाथ पटले чела | 

कैलासात्‌ परमं सोख्यं भजते अन्त्रविच्जनः | 135. 

क्रिया गन्धकिनो' मध्ये अथवा पारद па! 

कैलासादधिकं सख्यं wad विधिवन्नराः'॥ 136. 
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(1) 
(2) 
(3) 
(4) 
[9] 
(6) 
(7) 


(9 


А 
А 
А 
А 
А 
А 


पटले पंचाधिके, а variant іп А and B, which is incomplete. 
(8 А and B read गंधकिना | 


A 


and B read qupd, which is incorrect, 
and B read 44! 

reads मत | 

and B read सुवणेसाधिनी विद्या । 

and B read fig, which is senseless, 
and В have arg’, which is incorrect, 


and B read зе, which is incorrect. 
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महादेव उवाच । 
fii सानसं जातं तव वाक्यविमोहितम्‌। 
कथयामास ते भद्रे गुणलक्तणसंयुतम्‌' ॥ 137. 
खर्णोत्पत्तिस्थलं' नित्यं सर्व्वत्रापि विधीयते। 
उत्पादनगतिस्तस्य Wi स्थाने уша एथक्‌ 138, 
uei वरदे देवि स्थाने चेव यथोदितम्‌ । 
तस्य वातोत्यजा रेणधमने =GP जायते ॥ 139, 
पावकाद भुवावाइ:' «ихата तथा | 


समुद्रस्य तटे दिव्ये wm स्यात्‌ खर्णकस्य च ॥ 140. 


we च सिन्धुटेशेन कामरूपैस्तथेव च। 

अन्यैस्तु विविध: स्थानैः साम््रोत्पत्तिर्जायते 141, 
तत्र तत्रोत्‌पत्तिस्त्रेषां यत्र यत्र бнаа; | 

प्रसरन्ति भुवि dan’ संशयो नास्ति ते सदा ॥ 142, 
तास््रोत्पत्तिथ महता. सुखेनैव प्रजायते | 
तेषां , स्थानानि seus" याथातथ्येन च = ॥ 143, 
नेपाले कामरूपे a ата मदनेश्‍वरे? । 

METE मलाद्रौ च 2428 ада च ॥ 144, 
पावकाद्री че रुमदेशे fark | 
एतान्युद्तिस्थानानि” सर्व्वपर्व्वतके' सदा 145. 


FN дала вина иу wu nae aa 
(2) 
(3) 
(4) 
(5) 
(6) 
9 
(8) 
(9) 
(10) 


A and B read #44, which is not accurate, 

Both A and B read खर्णोत्पत्ति; wa, which is not Correct, 
А and B add « after =ч! à 

A reads प्ाबकाद्रस्य शुभावाह B reads पावकाद्रस्र yarang: | 
#41 is the variant in A, Wa is the variant in B. 

स्थानान्‌ ree is the incorrect variant in A and B, 

A and B read ते зч | 

नेपालं कामरुपं च, a reading in A and B. 

वङ्गालं मदनेश्वर, a variant in A and B, 


एतानि उदितश्यानात्‌, an incorrect variant in A, 


(1) A and B read ayaa, which is incorrect, 
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जासत्वं यत्तु' दिव्यं हि स्थानानि तस्य च aq) 

gamar MAI रूमदेशे बलक्षति | 146. 

एतान्युभयोः स्थानानि’ रजःस्थान' च' उच्यते | 

जासत्वं वडुले नागं नेपाले च सदैव fen 147. 

केदारे कम्मकाण्डे च are त्रिपुरे तथा । 

एतत्स्थानानि दिव्यानि’ गोप्यान्यन्यानि तानि =" и 148. 

लोहाद्रो' लोहकृत्‌कन्म गयाद्री' MAKE | 

विन्धपरमध्ये'' हि सर्व्वत्र лата" निष्कलेऽपि वा ॥ 149. 
° Ti विमले” चेव लोहाकशालिवाइने। 

समुद्रस्य तटे रम्ये झाद्ये अन्ते च wu 150. 

लोइस्यैतानि स्थानानि" हाटकैश'' सदैव fel 

किञ्चित्‌” गोप्यानि दिव्यानि deme: रहितानि च“ ॥ 151. 

युक्त तु संस्कृते तेषु स्वर्णो सिद्दिः प्रजायते । 

अयुक्ते नैव लभ्या तु” युक्त ma: सदैव हि ॥ 152. 


(I) A and B read qi 

2) A and B read qw, which is incorrett. 

(3) एति उभयोः स्थानात्‌, а reading in A. एति उनयो स्थानात्‌, а reading in В, 
(4) A and B read रजस्थानानि | 

(5) А and B read स्थानकान्‌ दिव्यान्‌ | 

(6) अन्या गोप्या तितेति ह, а variant in A and B, which is senseless, 

(7 A and B read «єт, which is incorrect. 


(8 Do. Do. яа, Do. 
(9) Do. Ро. «йаш Do. 
(о) Do. Do. वंध्यमध्य, Do. 
(п) Do. Do. waz, Do. 


(12). A reads विमल | 

(13) लोहस्थेतानि च स्थानात्‌, а variant in A and B, which is incorrect, 
(i4 А reads हाटके च | 

(15) केचित्‌ is the reading in A and B, which is incorrect. 

(16) A reads q В reads ते | 

(17) А and B read greja, which is not correct. 

H 
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पारदे गन्धके धात्वोः योग श्रौषधक्षत्‌' सदा । 
मानसे निम्मले चेव maa? हाटकी क्रिया ॥ 153. 
अन्यथा नेव लभ्या तु' विना मन्त्रेण सिध्यति। 
तस्मादेवं was निर्म्मलं amd शुभम्‌ ॥ 154. 
अशभं समलं चेव मानसं सर्व्वदा भवेत्‌। 
तस्मात्तु चतुराहारे' Weder शुभसानसः ॥ 155. 
जायते च क्रिया {нт हाटकी भवति सर्व्वदा | 
मन्त्रसििः प्रजायेत सर्व्वकम्साणि साधयेत्‌ и 156. 
अनेनेव प्रकारेण उत्तमा हाटको брат! 

, सब्बकार््यंकरी नृणां चतुर्वर्गफलप्रदा ॥ 157. 


महादेव उवाच | 
Mayes चैव स्थूलकाचोयकेन च । 
SUTSTURG अग्नो' qui छागरेकजम्‌ ॥ 9. 
खर्पराख्ये पुटे. चेव आरण्योप्तलकेन च। 
साईं विनास्ति(?गति च ज्वलिते эгїї! ॥ 10. 
एवानुक्रमतो योगे पुट्मेक॑ च जायत । 
चतुरंशेन maa सुवर्णाहापयेत सुधी: ॥ 11. 
प्रति संपुटपुटे चैव wwüq कुण्डखर्परे | 
Wut нара लेपुत्तारयेत्ततः' ॥ 12. 


i) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 


A aud B read योग्वीषधकृत्‌, which is not correct, 


Do. Do. लभत, Do. 
Do. Do. लभ्यते, Do. 
Do. Do. ачтеа, Do. 


A reads चतुरादारे, which is unintelligible. 

A reads тфу | B reads wadu | 

A and B read ज्वलिते रईैरईगा | 

सांगशीतेन is the reading in A and B, which is not accurate, 


(9) A and B read खेपसुत्तारणं qa; Which is incorrect, 
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| Чч: प्रदातव्यः' पुन: क्षारान्‌ प्रदापयेत्‌ । 
: gata घोटन' देयं सादरं पुनरिव हि॥ 13. 
अनेनेव प्रकारेण तुर्यींशसंपुटेन fed 
सुवर्णसंयुतं as’ गालयेत्‌ क्षारसंयुतम्‌ ॥ 14. 
ज्वलिते तोलयत्येव fam dye प्रलि। 
what च wa संस्कारैः ma साम्प्रतम्‌ ॥ 15. 
एतत्क्रमक्रमेणैव gat agia | 
तद्गुणे शोणिमापोते महत्ततः प्रजायते | 16. 
+ आर्तां Чава जायते हाटकं महत्‌। 
हाटकं Wadi चेव न च होनेन योजयेत्‌॥ 17. 
कलागुणगते абаа उत्तमे नर | 
अनेनेव प्रकारेण मात्रादिगुणं दापयेत्‌ и 18. 
कलात्रय'मिते afen абба | 
निर्होषं जायते दिव्यं ट्रव्यसंपत्तिदायकम्‌ ॥ 19, 
पाव्वैत्युवाच i 
अधिकेन छते aa’ शोणपाने सुशोभनी। 
| जायते ated देव संयोगे अधिके सति ॥ 20. 
महादेव उवाच। 
शोणपाने च संयोगे ure: अस्ति’ निश्चयः | 
दियुण'शोणपानेन कलंकं जायतेऽशभम्‌' и 21. 


(1) A and B read Ча प्रदातव्य', which is not correct, 
(à) A and B read तेच, which is incorrect. 
(3) A and B read सुवर्णान्‌, which is not correct. 
(4) A and B read ge मस्तके चैव | 
(5) उत्तमो ac, а variant in A and B. 
(6) A and B have कलातर्क । 
() A and B have येच, which is incorrect, 
(g) A and B read भंगदा असि, which is incorrect. 
. 9 Do. Radi 
(10) Do. si, which appears to be incorrect, 
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वेधसंगं सुधनाथ fami दिकूपलोपमम्‌ | 
अतिरिक्तक्ततं as जायते सगुणं महत्‌ 22. 
गालयेद्यब्नपूर्व्वेण छायेद्रससमांशके | 

समांशे गन्धकं देयं शुद्ध पोतक'रागकम्‌ ॥ 23. 
व्रयतुय्याँश्रकं तालं दापयेद्र्ससोदितम्‌ | 

des Wet टेयं eda कन्धकारसे ॥ 24. 
यामत्रितयसासद्य' छायाशुष्कमण्डजे R | 
अतिशुल्वेतरि खल्ले अथवा लोहसंभवे | 25. 
महंयेद्यब्रपूर्व्वेण छायाशोषितं कारयेत्‌। 
काचकूप्ये प्रदातव्यं’ वक्िर्बालुकयन्वग:* ॥ 26. 
नखसंख्यामिते याभे waded शोभने। 
ета तु संजाते पुनः чи निधापयेत्‌ ॥ 27. 
रसेनानेन आम्य छायाशोषितं कारयेत्‌ 1 
उक्तयाम 9° दत्ते чая. शोषं" प्रदापयेत्‌ 28. 
зяпай दापयत्येव पुन; संस्कारमाचरेत्‌ | 
संस्कारे त्रिविधे जाते अस्निूरववे क्रमोदिते॥ 29. 
जायते रसराजोऽसौ सब्बंसाम्य दायकः | 
संचयेत्तण्ड्लाैसु अतिविक्रमवेगवान्‌ ॥ 30. 

जायते प्रबला чї: RA सेवते а! 
чазаа दिने झासफलं सदा ॥ 31, 
जायते नात्र सन्देहः सिददिर्गन्धकसन्भवा | 
अनेनेब प्रकारेण रससिद्धिः प्रजायते | 32, 


(1) Aand B read पौयत, which is senseless, 

(2) यामत्रयमामद्य, an incomplete variant in A and B. 

(3) प्रदातव्या, а reading in A and B. 

(4) यन्त्रा, 2 reading in A and В. 

(5) रसी is the variant in A and B. 

(6) ÑA is the incorrect reading in А and В. 

(7) A and B read सेवनेत्यपि, which is grammatically incorrect, 
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पार्व्वत्युवाच i 
зачат कर्म्मणा केन' जायते रजतैषु च। 
क्रमेण राजतो सिद्धिः पञ्चादाटकसभ्भवा ॥ 38. 


महादेव उवाच । 
अथानन्तरता विद्या धातुसंस्कारकारिणो | 
जासत्वे' कठिने जाते Be कोमलकारिणो ॥ 39. 
तथाच पोतशल्वेष जायते शुडनस्त्रता । 
= aa क्रिया दिव्या: शुद्दाजासत्वसम्भवाः ॥ 40. 
पिष्ट' इयखुरोत्थं च Ryt धातुतः нет! 
अदन्तु दापयेत्‌ स्त्रावे अडे fed च' रच्षयेत्‌ ॥ 41. ‹ 
निम्मं धातुज' gd wasqa ढालयेत्‌। 
aga च स्थितं fa तत्कालं दापयेत्‌ सुधीः॥ 42. 
उपरि #42 देय' समुद्रकुक टे पुटे' । 
खाङ्गशोतं agya जायते निम्मलं महत्‌ 43. 
जासत्वै सोमलं देयम्‌ उक्तभागेन' साम्प्रतम्‌। 
चुर्णन्तरगतं шеп उज्ज्वलं जायत - महत्‌ ॥ 44. 
ada’ maa चैव दिव्यम्‌ sss सदा । 
eae भेलयत्येव जायते शुद्धता शुभा ॥ 45. 
अनेनेव प्रकारेण धनं किश्चिच जायते। 
ча चैव तु संजाते magg जाः क्रिया; и 46. 
अतीव शोभना विद्या रसगन्धकजा सदा । 
अतिसोभाग्यंदा सा च साधके सुखदायिका ॥ 67. 


कैन कमेण, an incorrect variant in А and B. 

ataid is the reading in А and B, whichis not correct, 
A and B read (ага | 

समुद्र' कुकुटे पटे, а variant іп A and B, which seems to be incorrect. 
उक्तभोगेन, а variant in A and B. 

А and B read q एव, which is not correct, 


Do. 8, Do. 
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एतादृशं च जासत्वं शोधितं गन्धकेन ч! 
धालधीतेन atau Чеча, सुभगं सदा ॥ 68. 
gaa जायते दिव्यं gada शुभोदितम। 
निम्मेलं जायते तच होनहाटकसन्निभम्‌ 69. 
लघुता जायते तस्य किच्नित्रा्या गुरुता सदा । 
जायते गुरुता दिव्या Ча हाटकेन च ॥ 70. 
२०श-पटलादुइताः MAT 1 
पार्व्वत्युवाच | 
giga त्रया नाथ धने бабе जायते। 
लघुद्रवक्षते ur ае किं तत्र aera ॥ 43. 


महादेव उवाच । 
क्रिया अग्नः शुभा तेषां द्रव्यसिद्िविधायिनो | 


"PW дал तां भद्रे, क्रियां रंगोति नागजाम्‌ ॥ 44. 


आनयेत्‌ uz दिव्यम्‌ чыз विपातितम्‌ | 
्ञालयेद्यत्रपूर्व्वेण wa पिष्ट' तु कारयेत्‌ 45. 
तैलेनानेन आमह्य भावना चणमात्रतः | 

निम्ने saan यन्त्रे अग्नि दद्याद्विचक्षणः | 46. 
उत्ययेद्यामयुग्मेन та agata, | 

पुनः समाननागेन पूव्वंवत्‌ maa सुधी! | 47. 
पुनरेव इठादग्नो sania सिद्याति। 

रसे दिवारके चेव होनहेमोत्तमोत्तमः' ॥ 48. 
तौलिके «батага दापिते वर्णपञ्चकम्‌* | 

अनेनेव प्रकारेण जायन्ते Фед कलाः ॥ 49. 


Cr a ао = к — A and B read प'जिते। 

(2) A and B read घाते, which is incorrect, 

(3) A reads qq, B reads aq 1 

(4) 'होमहेमो त्तमः, an incomplete variant in A. 

(5) पंचक! is the reading in A and B, which is incorrect, 
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द्रव्यवद्धिकरं तञ्च जायते नात्र संशय: | 

gea क्रिया रस्या पारदे नागचारिणो | 50. 
ча चारिते qa! जायते चन्द्रिका शुभा । 
आभासेन शिखिग्रौवा जायते ата संशय; ॥ 51. 
gf होनहेमेन जायते क्रयविक्रयः। 

अनेनेव प्रकारेण जायते धनसंपदः ॥ 52. 
sre क्रिया या च' विद्या नागस्य sari 
रसे तु नागजे चेव विधिनानेन वर्त्तते॥53. 

° तायते' सकला विद्या नागतैलस्य संभवा। 
सब्बो सा' शोभना विद्या तौब्रदारिद्रानाशिनो ॥ 54. « 
अथातः संप्रवच्त्यासि त्रपूणां विधिमुत्तम्म्‌'। 
येन विज्ञानमात्रेण जायते <s महत्‌ 55. 
अनेका राजतो सिदिः जायते परमोत्तमा | 
जायते yafaa जायते ата संशयः | 56, 


पार्वत्युवाच | 
वद वैभवदातार' ag विज्ञानदायकम्‌' | 
stat सिद्धिमवाप्नोति गुणज्ञेः सोख्यक॑ च यम ॥ 57. 


महादेव उवाच | 
आनयेच्छोभनं ay विस्याचलसमुङ्भवम्‌। 
गालयेद्यत्रपूव्वेण ढालेत्‌ कुप्माण्डजे रसे ॥ 58. 


487 


(1) ते च is the incorrect reading in A and B. 

(2) A and B read 3 च, which is incorrect. 

(3 A and B have ताते, which is incomplete. 

(4) A and B have ता, which is not correct. 

(5) A and B have विधिरुत्तमा, which is grammatically incorrect, 
(6) A and B have स्यात्‌ instead of च, whichis a tautology. 

(४) दाता ч, а variant in A and B. 

(8) दायकः, a variant in A and B. 
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त्रिःसप्तकक्कते aal जायते निम्मलं शुक्षम्‌। 
ачета कारयेत्‌ पत्नान्‌’ शचिविद्दान्‌ यथोदितान्‌ ॥ 59. 
wigan आनयेद्वर्किक पयः | 
भावयेत्‌ शत्तिकाचर्णम्‌ sss ата ан ॥ 60. 
म्हयेद्यत्रपू्व्वेण यावज्ञ पः gama! | 
यवा लेपयत्येव पत्रान्‌ तु "ausim ॥ 61. 
छायाशुष्के च संजाते दापयेच्छक्तिसंपुटे | 
चड़ाधो लेपयत्येव सन्धो ada sea, ॥ 62. 
भेलितो माषगोघमो पिष्टलेपं пета, | 

^ छायाशुष्के च संजाते app लेप दापयेत. ॥ 63, 
सुशुष्के च' nS पाच्य' mpa" agata, | 
जायते उज्ज्वल वङ्गं वातशुष्क तु कारयेत. ॥ 64. 
यः аба fada. जोवयेव्जोवनक्रियाम्‌ | 
स हि ayuda" उज्ज्वल: कठिनो? иза, ॥ 65. 
अतिशद्दतरं तञ्च जायते ата संशयः | 
asa’ Zu नानाभागेन पुस्तम्‌ ॥ 66. 
भोगभागसमायुक्त ag च गुणसंयुतम्‌ । 
लक्षणार्थे” धनाथं च' संयोगे साधयेत्‌ सदा ॥ 67. 


Ü dua аа ते q is the incorrect variant in A and B. 

Q) A and B read तदोत्यानू, which is incorrect, The word Wq is used 
here in the masculine gender, 

(3) B reads वद्विकं | 

(4) याबल्ले पस्य wad, а variant, which seems to be incorrect, 

(5) 97979, а variant in A and B. 

(6) खांगशीते, a variant in A and B. 

0) थे केचित्‌ सूळिंते ते च, ап incorrect variant in A and B, 

(8) सहेबंगालयेत्येव, à variant in A and B, which is unintelligible, 

(9) A and B read उज्वलं afd, which is incorrect, 

(10) B reads aaar | 


(11) धनाः is omitted in B. 
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जायते सुभगं ач संसारे शोभनं भवेत्‌ । 
अनेनेव प्रकारेण जायन्ते धनसम्मद्‌ः' ॥ 68. 


पार्व्वत्युवाच | 


ад शद्दतरे जाते का क्रिया वद а विभो। 
लक्षणां धनसंपत्तः क्रिया या च uma Ver | 69. 


महादेव उवाच | 

लक्षणेन' च नारोणां भिन्ना भिन्नेन वरत्तते। 

अनेका धनदा विद्या जायते सुभगा महत्‌ ॥ 70. 
ча शोभना सा च गुणसामर्थ्यदायिका | 

येन विज्ञानमात्रेण साधके धनमुत्तमम्‌ ॥ 71. 

जायते नैव सन्देहो धनसामर्थ्यकं महत्‌। 
अतिसौभाग्यसम्पत्तिजीयते नात्र संशयः и 72. 

आनयेत्‌ शुद्धं तं वङ्गं गालयेत्‌ zw: सह । 
पिण्याकसुरसे दिव्ये टालयेद्यत्नपूर्व्वकम्‌ ॥ 73. 
सप्तदालक्कते YE कठिनं слачице 

जायते नैव सन्देहः gfend रजते = ॥ 74. 

रजतं जायते ша संभारं कारयेत्‌ gat!) 

अन्येष्वेव विधिदिव्यो दिव्यरजतसंभवः' ॥ 75. 

आनयेत्‌ शोधितं वङ्गं ае पारदे छलेत्‌। 

निधाय' शोभने wa gA दापयेत्ततः ॥ 76. : 
महयेत्‌ waka यामं षोड़श aaa | 

इंसपद्या रसे दिव्ये तत्समं मईयेत्‌ सुधी: ॥ 77. Р 


U) जायते धनसंपदा, а variant in A and B. 


(2) A and B read wada | 


(3) Бета" रजतसंभवा, а variant in A and B. 
(4) A and B read निधाप्य or faya । 
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सप्तानाण्डरसेनेव महईयेट्यत्रपूर्व्वकम्‌' | 

छायाशुष्के च' संजाते शोषान्ते' बालुके पचेत्‌ ॥ 78 
अनेनैव प्रकारेण क्रमादग्निं प्रदापयेत्‌। 
प्रहराष्टकेऽष्केनेव त्रिवारं =ë दापयेत्‌ ॥ 79 
जायते च रसं दिव्य най च सुधासमम्‌। 
नारोणां दापयेद्यल्ले संयोगे agate ॥ 80. 
तदः सुष्ट” गोधूमाः सहेवं तोलकाईम्‌ । 
अतिसोख्यकरं aa’ «татат atan 81. 

पुंसि अजगुणोपेते यथा च गंधको गति: । 

नरार्थे भक्षणे यातो जातित्रयसमन्वितः ॥ 82. 
अनेनेव प्रकारेण क्रमेण वद्दैयेट्रसम्‌ | 
जायते रसजा सिद्दिः नात्र कार्य्या विचारणा | 83. 
Чач सुधाकरं वङ्ग' गालयेद्यत्रपूर््व कम्‌ | 

तज्जलं शोषयत्येव мат रसदाविते | 84 

रजतं जायते शुद्धं कलाद्दत्रिंशतः स्फुटम्‌ | 

अरन्यं वे भेलयत्येव विक्रये शुभदं महत्‌ 85 
अनंनेव प्रकारेण जायते धनसंपदः | 

साधयेत्‌ सिद्धिदा विद्या देहसामर्थ्यदायिनो ॥ 86, 
मेलयेट्भोगभागन मइनाइरदो विधिः | 

Фа भावनया अग्नी? agaa सिद्ययेत्‌ 87, 
WIA प्रदातव्य शतांशे हाटकोत्तमम | 

जायते ата सन्देहो यथा जाम्बनदोद्ववम्‌ и 88 


Come TOS ы AG aaga а;, a variant in A and B. 


(2) атара, а variant іп A and B, 


(3) A reads शौश्यांति। B reads सोश्यांते । 

(4 А reads नागकैसरे | 

(5) B reads fag i 

(6) A and B read à च, which is incorrect. 
(7) A and B read xil, which is incorrect, 
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redeam | 
аты च तुत्यजं Ra जायते केन विक्रियाम्‌। 
वद विश्वेश्वर пад सिद्धि ताम्त्रविधानकोम' а 64. 
महादेव उवाच | 
жщ शूद्रक्रियां दिव्यां तुत्यतास्त्रस्थ सम्भवाम्‌ । 
येन विज्ञानमात्रेण साधयेद्रसकुम्मिकाम्‌ ॥ 65. 
साधयेत्‌ und दिव्य' महासोख्यप्रदायकम्‌ | 
Sal कालेन लोयेत संसारसुखभाजने ॥ 66. 
आनयेत्तु्कं दिव्यः पोतगन्धकसम्भवम्‌ | 
दापयेच्छोभने खल्ले अर्कक्षीरेण भावयेत्‌ и 67. 
मईयेद्यत्रपूव्वेण याममात्रमखण्डितम्‌'। 
तेनेव धातुयोगैन gaa सुलभतां аза ॥ 68 
एताहशो परा ытта धातुर्मध्यमा। 
सुलभा शुभदा प्रोक्ता मम सान्निध्यगा सदा ॥ 69. 


с 


पार्व्वत्युवाच | 
ये गुणा नागजे aa ac विश्वस्य वल्लभ । 
प्रयोजनवसु शक्यं чач चोदितम्‌ ॥ 95. 

महादेव उवाच। 
अनेका गुणा' नारीषु पूव्व॑सुक्ता fe’ पारदे। 
किञ्चित्‌ शेषतरा ये च खण देवि naaa: ॥ 96. 
नागस्य सम्भवं ae सध्ये मेलापन' аҹ | 
विभागे तु ad aa’ जायते sf शुभा 97. 
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(7) सिद्धा तासविधानकं, an incorrect variant in. A and B. 

(2 A reads याममावमखंडित: | B reads याममावे मखण्डितः | 
.() A and B read सुवण; । 

(4) अनेकान्‌ गुणान्‌, а variant in A and B. 

(5) gafa ua, an incorrect variant in A and В, 

(6) A and B read ते च, which is incorrect. 
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ame गालयेन्नागं त्रिवारं यत्नपूर्व्वकम्‌ | 


जायते бтн खर्णम्‌ उदितः चैव कुम्पिके ॥ 98. 


विभागे ата दक्वा ss जायते жин! 
чита नान्यथा वचन मम ॥ 99. 
तस्मात्‌ साधयते दिव्य भूनागोड्भवजं sump 
अनेका साधयेद्विद्या रससामर्ध्यदायिका ॥ 100, 


Colophon in A 
इति योरुट्रयामले उसामहेश्‍वरसंवाटे सुवर्णकल्पे 
. सुवणेप्रशंसा ататата; | 


Colophon in B 


इति योरुट््यामले उमाअहिशवरसंवादे घातुमंजय्यां 
सुवर्णप्रशंसा RAAT | 


A Extracts from 


SUVARNATANTRA 


or 
SVARNATANTRA. 
सुवर्णतन्वात्‌ वा «ате 
gar зат: | 


А = MS. from Benares « 
В = М5. from Ramnákáli's matha, Dacca. + 


सौगणेशाय नमः | 

औराम उवाच। ] 
Sdé4 महादेव ngimani © 
gei संसूचिता set रसायनपरा परा ॥ 1. 
यस्याः साधनमात्रेण स्वाराट्तुल्यो नरी भवेत्‌ । 
तां सिद्धि वद а देव यदि त्वं भक्तवत्सलः 2. 
gei तु ада देव aad त्वया मम। 
गुटिकाः कथिता; पूर्व्वं mafai शिव ॥ 3. 
पारदाः कथिताः 44 षट्शतः सृतिरूपकाः | 
धातूनामष्ट कल्पासु पूर्वमेव प्रकाशिताः ॥ 4. 
थातुयोगाख्यकल्पसु पूर्व्व सेव प्रकाशितः | 
रल्लानां करणे तन्त्रं पूव भेव प्रकाशितम्‌ ॥ 5. 
किन्तु ated तु न иш कथित' प्रभो। 
कश्यपेन महेशानाभ्यद्ितोऽस्मि महेश्वर б. 


* The name of this MS. is सुवणेतंवम्‌ t 
i + The name of this MS. is waaay | 
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भूमिदान' मया दत्तम्‌ ऋषये कश्यपाय वै । 
азда аб а भूमिभागं त्यज प्रभो 7. 
स्थानार्थं तु ama wafer प्रार्थितो सया | 
аттата स्थलं तेन दत्तं मम महेश्वर ॥ 8. 
wa प्राप्त महेशान wat मम नास्ति di 
wat देहि मे देव यदि чека शङ्कर 19. 


इश्वर उवाच | 
By wa प्रवच्चाप्ति रहस्यातिरहस्यकम्‌ | 
ачав и तन्त्रं कल्परूपेण аа ॥ 10. 
तत्राद्य' sma कल्पं सण सुभुत्तृक। 
तैलकन्दाभिधः ae: (а प्रको त्तितः॥ 11. 
कन्दः कमलवत्तस्य पत्राणि ата ери! | 
ада तु атаа तैलं स्रवति asiar ॥ 12, 
जलमध्ये सदा पुत्र WIE एव प्रतिष्ठते। 
विषकन्देति विख्यातो विषाच्च कायनाशन' ॥ 13. 
аата ama: परितस्तैलवञ्जलम्‌ | 
दशहस्तमित देशे सरते तैलवज्जनम्‌ и 14. 
महाविषधरः पुत्र तदधो वसति чаң! 
कन्दाधः कन्द्च्छायायां नान्यत्र गच्छति प्रिय ॥ 15. 
तत्परोच्ञाविधानाथं कन्दे सूचीं प्रवेशयेत्‌ । 
ач: क्षणात्‌ पुत्र а= ец समाहरेत्‌ ॥ 16. 
तत्कन्दं तु समादाय тада खलेचिधा। 
सूषायां निक्षिपेत्‌ तन्तु «Че qa निक्षिपेत्‌ ॥ 17. 
दोप्ताग्निं तु agua gu दापयेत्‌ | 
तत्क्षणान्मतिसायाति लक्षवेधी भवेत्‌ सुत ॥ 18. 
ततः инчи «(отет чаң! 
तालं शुद्द' समानोय тада खलेत्‌ सुत и 19. 
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सप्तधा пеге राम त्वेवं विंशहिन' чаң! 
इरितालो खतिमेति (иза जायते чаң ॥ 20. 
अग्नी पुत्र ततो «теча जायते सुत । 
तत्तालं चाष्टधाती तु сата ad सति॥ 21. 
чаз भवेदेव शतविद्दो भवेत्‌ सुत। 
абі तु समादाय तास्त्रद्रावे विनिक्षिपेत्‌ ॥ 22. 
तत्क्षणात्ताम्त्रवेधः स्यात्‌ दिव्यं भवति काञ्चनम्‌। 
वङ्गे कांस्ये यदा carder रोप्यं भवेत्‌ gan 23. 
° ата लोहे तथा да! तारे खर्परसूतके। 
तत्क्षणात्‌ वेधमायाति दिव्यं भवति काञ्चनम्‌ ॥ 24. < 


शंखद्रावस्य भेदान्‌ हि ает रण साम्म्रतम्‌। 
लोइद्रावस्तथा तास्त्रद्राववैव दितोयकः॥ 1. 
शंखद्रावस्तृतोयः स्यात्‌ हृन्तालश्व(१)चतुर्थकः | 
दन्तद्रावः पञ्चमः स्यात्‌ s तु RAR: ॥ 2, 
पञ्चानां तु परिक्षा वै कथ्यते सण MATA । 
लोहसूचीं समादाय लौहद्रावे विनिक्षिपेत्‌ ॥ 3. 
तत्च्णाइवतां याति सा सूचो नात्र #14: | 
तास्त्रद्रावे तथा सुची सन्धिभेदों विनिक्तिपेत्‌॥ 4. 
Basal याममाद्राद्भवत्येव न संशयः 1 

| शंखद्रावे daad чаша संद्रवेत्‌ ॥ 5. 
हन्तालोऽधो' यदा गच्छत्‌ weder भवन्ति fud 
दन्तद्रावोऽप्यधो गच्छेद्दन्तद्रावो भविष्यति ॥ 6. 


The above 24 Slokas are not found in MS. A, 


(I) The above 7 hemistichs are not found in A. 

(2) A reads टताञ्चाचो | B reads сатетоћ | Both the readings seem to ђе 
| incorrect; since B has ттеу चतुर्थकः in the 2nd Sloka. 
| 
| 
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एवं परोचां memet प्रयोगानारमेद्श्ववम्‌ | 
аза ततः mem we विनिक्तिपेत्‌ ॥ 7. 
लौहसूचोद्रावरसं तत्र ada निक्तिपेत्‌। 
Tala दापयेद्यत्नात्‌ घुनस्तत्र' रसं fada 1 8. 
स सूतो wanda? «та कार्य्या विचारणा | 
अष्टधातुषु d सूतं cer काञ्चनतां ब्रजेत्‌ ॥ 9. 
तं सूत भक्तयेद्यो हि सोऽमरत्वमवाप्न ат | 
तस्य सूत्रपुरोषेषु शल्व॑ भवति काञ्चनम्‌ ॥ 10. 
तास्त्रद्रावप्रयोगं वे गणु यत्न न साम्म्रतस्‌ | 
WES तु समादाय цента (беда? 11. 
Tara tai याति भैरवस्य were: ॥ 12, 


Colophon in 3--इति Ngadi इरपार्वतोसंवादे 
wwe दितीयः। 


Colophon in 3--डइति waa लोइद्रावादिपञ्च- 
फंलकल्पो fala | 


कक mis woe a B reads gau, which is not correct, 

(2) B has सा at स्टतिमाप्रोति। 

(3) A reads а गच्छंदमरलतां, which is incorrect, 
(4) B reads तुल्य । 


(5) शुद्धतासेपु निक्षिपेत्‌, a variant in B. 
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TIBETAN TEXTS 
I 
Sarveśvararasāyana 


(Transcribed from the Tibetan xylographs by 
Pandit Vidhushekhara Bhattacharya) 


[ Mdo. Go. la 1] rgya.gar.skad.du/sarveśvararasāyana 
-rogaharaparipustaka nāma/ 
bod.skad.du/thams.cad.kyi [2] dbañ. phyug. 
beud.len.nad.thams.cad.’joms. 
Sin.lus.kyi.stobs.rgyas.par. 
byed.pa.zes.bya.ba// 
thams.cad.mkhyen.pa.la. [3] 'tshal.lo// 


1. даћ.рог. dhul.chu.sbyan.ba'i.don,du.so.phag. gi.phya. 
ma.dan.sbyar.la.lan.bdun.gyi.bar.du.btags. sin.sbyan.[4]par.bya'o/ 
de'i.skabs.su.yah.fii.ma.la.bdug.por.bya'of- 


PA Sin.a.kon.gyi.'o.mas.lan.bdun.gyi.bar.du.btags.Sih. [221] 
sbyar.bar.bya'o/de'i.skabs.su.yan.tii.ma.la.bdug.par.bya'oJ 


5. yah.Sih.ba.'un.gyi.'o.mas.shar.bZin.no/[ka.ndi' i. [2] žes. 
bya.ba'i.Sih.tshe.ram.can.gyi.khu. bas. sfiar. bin. no//ku. ma. ra. 
(x ri) 'ikhu.bas.shar.bZin.nof/tsi.tra'i.khu.bas.shar.bZin.no// 
mdzo. [3] tshva.khu.bas.shar.bZin.no/[sman.de (x da). rnams. 
bkrus.$in.dnul.chu.bzun.no// 


4. lit.gi.zes.bya. ba. ’i.sman. “dab ma.gsum.pa/ro.tsha.ba 
[4] the.tog. mo (x ma) d.pa.dan./sdoh.bu.thog (X mthog) btsam.- 
yod.pa'ikhu.ba.blugs.nas.btags.pas.skram. Sin .skud. pa, tar.dran.- 
du.’dod.par.’gyur.ro// 
is 
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БОЕ Ла] zaiis.sbyon.bar,dod.pas.srab.mor. byas.la.skyur 
[X skyar]. po'i.nan.du.Zag.bdun.gyi.bar.du.sban.ho/dar.ba'i.chur. 
khu.la.yan.de.bzin.noflegs.par-bkru.bar. [2] bya’ o/de.nas.zans,- | 
daii.mu.zi.mfiam.par.byas.la.dza.go. (for rdza.bo). nah.du.du.- 


ba.mi.'chor.bar.bya'oJdhul.]ta.bur.dkar.por.'gy ur.ro// 
6. g$a' (X ba) tshe.sbyon.ba [3] la.bon.khu.bas.shar.bZin.- 


пој] 


7. lcags:bsar.par.’dod.pas.ba’i.chu.la. ’bru.gsum.btab.la.srab.- 
mor. byas.la.biug.go//bcug.pa.ni-bsreg. [4] pas.so//phyinas.kyan.- 
"bru.gsum.bcug.la.zahis.bZin.no// 

8. lhah.chor.bsod.par.'dod.pas.Zig.tu.btags.la.skyur(X skyar). 
pos.beug.la.zaüs.bZin. [5] no// 


9. a.ra.dha.'i.lo.ma.ni.gfien.po. (or gfian) yin. te.zans. bZin.- 
no[/.ba'ilca.thag (१) .kha.mnan.par.bya'o/J 


10. rjo.pha.wan.bsad.pardod.pas.gi. (X ki)ri.gan.dha'i.lo. 
[321] mas.fiima.la.lan.bdun.budg.par.bya’o./mar.khu.cha.na. 


beug.pa.shar.gyi.zatis.bZin.no.dkar.por.sonh.ba.ni.'byons.pa'o// 


11. [2] dhulsbyaü.bar.'dod.pas.nir.bi.si'i.khu.bas.lan. bdun.- 
gyi-bar.du.lcags.bzin.du.bsar.bar.bya’o// 


12. ji.ltar.dhul.chu.bsar.ba.bZin.bh'i.ma.la.yan. [3] ^ bsar.- 
bar.bya’o// 


13. gser.sbyali.bar. 'dod.pas.ka.rtsa.na ‘i. khu.bas.ji.ltar.- 
zalis.bsod.pa.bZin.bya'o// 


14. jiltar.gser.gsod.pa.bzin.su.pa.ki.ta.yan.de 4 bzin.no/ 


15. de.ltar.sbyaii.ba.thams.cad.cha. mfiam.por.byes.la.a.- 


ba.ra.ni.cha.gsum.mo//de.ltar.zib.tu. btags.la.goli.bur.bya’o. / nad. 
parla.ra,ti.bii. 5 bZi.byin.na.nad.thams.cad.'phrag.go// 
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16. skyur.po.dah.sho.sbah.ho / phye.dan.khur.ba'h.drug.- 


tu.zas.na.skra.dkar.dah.gíier.ma.spon [3 b. 1] zla.dan.mfiam.mo 


А [mtshon.gyis.ma.tshod.cin.bud.med.la.khu.ba. *pho.bar.mi.- 


‘gyur.ro./zla.ba.drug.gi.bar.du.grub.phyin.na,'byiti.ba.bsad.do// 


Dban.phyag.eis.bstan.pa'i.rin.po.che'i.bcud.len.grub.pa.rjogs.- 
soj} 
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IT 


Dhatiivada! 


(Transcribed from the Tibetan xylographs by 
Pandit Vidhushekhara Bhattacharya) 


[45 a. 4] rgya.gar.skad.du/dha.tü.v8.da.nà.ma// 


bod.skad.du/ [5] gser.’gyur.gyi.rtsi.Zes.bya. ba// 
yum.rdo.rje.phag.mo.la.phyag. tshal.lo/ 


1 
sbyin.pa’i.pha.rol.rdzogs.pa’i.phyir/ 
gser.'gyur.rtsi.yi.gdams.pa.ni/ 
flams.su.len.pa’i.gali.zag.la/ 
tshogs.ni.bsag.phyir.bSad.par.bya// 


E 


2 
bil,ba.se’u.sman.tshos.dan/ 
se. bruirab.tu. [6] bregs.nas' 
chah.skyur.dan,ni.sbyar.bar.bya, 
zalis.kyi.snod.du.Zag.gsum.bZag)/ 


3 
de.nas.bdun.gsum.fii.$u.gcig/ 
Zal.gyi.gdams.pa'i.sman.tshi.yis/ 
srab.mo'i.lcags.rnams.zahs.su.'gyur]| 


I. In this text the abbreviations VX and CX are for the xylographs 
belonging to the Visvabharati and the Calcutta University respectively. 


2. The actual reading of the first two lines of the present stanza, as 
found in the xylograph, is as follows : 


bal-pa.se’u.sman.tsha.dan 
sa'u.ra.bsregs.sa/ 
Evidently it is defective, and so I propose to read them as in the text.’ 
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4 
dhul.chu.dah.ni.kham.so.dan/ 
sems (?) ‘rtsi.dab.ni.lchi.ba.ni| 
[7] le.gar(?).byas.nas.de.yi.dbus/ 
zals.mar.bZag.na.dhul.du/gyur// 

5 
rta.mig.dah.ni.lug.ru.dan/ 
rus*.sbal.$un.lpags.£i.lar.bcas/ 
bius.pa’i.gser.la,dhul.btab nas/ 
de.rnams.bsdus.pa'i.cha.brgyad.kyis/ 


b£us.pa'i.Za.fie.btab.byas.nas/ с 
lts.ba. [45 b. 2] tad.ni.dñul2gyur/J 
6 


dhul.dan.'khar.ba.mfi am.byas.nas/ 
Za.tie'i.tshad.du.bsresbar.bya/ 
phyi.la*.snod.kyi.nan.du.ni] 
žu.bas.thams.cad.dńul.du, gyur// 

7 
Sa.chen.sran.ni.brgyad.dah.ni/ 
Za. fie.dkar.po.de.dan.mfiam/ 
sa.j'i.srahi.güis.sman.tsha.dan/ 
dug.bsad*. [2] gcig.dan.dhul.chu.mfiam/ 
gdos'.can.sman.ni.khu.ba.yis/ 
sda.ma'i.sman.rnams.mfie.bar.bya/ 
thams.cad.rva.dkar.nan.du.bcug) 


yali.na.rdja.sa’i.snon.du.ni// 


BUR. 


Ow 


ru. 
phye.lta’i. for phyi.la. 
pas. 
gdas. 
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8 
kha.sbyor.byas.nas.bsreg.bar.bya, 
sman.thal.bar.du.bzag.nas.bton/ 
diul.nizla.ltar.grub.’gyur// 

, 9 
[3] skyes.pa.tsam.gyi’.Sa.ru,yi/ 
bu.ri.$a.ni.blad.byas.nas/ 
fii ma.Zu.nas.btab.bar.bya/ 
de.ni.bzu*/gyur.phye.yis.ni/ 
za.fle.dkar.po’i.zun.mar.la/ 
btab.nas.chu.skam’.dnul.du. gyur// 

10 
sman.tsha".dan.ni.tsha.le.dan/ 
ya.ba.k§a.ra.sa.dzig/ 
rtsi.dkar.sman.ni.khu.ba. [4] dan] 
dug.dai.ha.nu.man.ta.yi"/ 
chu.ti.ma.ha’i.Zo.dal.sbyar/ 
Zag.gsum.Za.(ie'i.nahi.du.bZag/ 
du.ba.mi "byun.thabs.kyis.bsreg/ 
dhulJgyur.phons.pa'i.sdug.bsnal.sel//. 

11 
dñul2gyur.sbyor.ba.bšad.byas.nas/ 
gser.’gyur.bdud.rtsi.bSad.par.bya// 


12 
gañs. [5] can.ri.bo.nams.la.ni/ 


ru.rta ste", /es.sman.mchog.grag.la/ 


7. УХ дуз. 8. VX bi. 9. VX E 
10. CX ishad. 


11. СХ ma.sa.ti. for man.ta.yi. 
12. VX ta, š 
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lo.ms.sa.phyogs.zil.mi.bral/ 

. gser.gyi.mdog.can.khu.ba.'dzag/ 
Za.fie.dkar.po.diul.chu.ldan/ 
thal.sbyon.Zal.gyi.gdams.pa.yis/ 

reg-pas.diul.zanis.gser.du'gyur// 


13 
dan.po.me.yis.dnul. [6] chu.yi/ 
mi.'tshor.pa.yi.sbyor.ba.bya/ 
de.nas.sman.gyi.rtsi.Ses.nas/ 
rnal.'byor.gser-'gyr.'erub.'gyur.ro/ 
me.dah.lhan.cig.ma.gnas.na| 


gser.'gyur.'grub.par.mi.'gyur.ro// 
14 


de'i.phyir.kha.sbyor.*hor.lo.yis/ 
beitis".nas.diul.chu.beiti.bar.bya/ 
de.bcihs.gan [7] -yali.gser.du.’gyur/ 
!thams.cad.rdo-rje'.skt.ru'gyur/ 
gser.’gyur.rtse’i.gdams.pa.slob.dpon/ 


na.lis.mdzad.pa.rjogs.so// 
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13. УХ “cis 

14. Here in УХ and CX we have ze.pa.pa.la. ог zes.pas (2) before 
thams, but as the metre shows, it is not required, nor does it give any sense. 
ТЕ seems to have been added here from a marginal note. 

rdo.rje. means vajra ‘diamond’ (or sunyata), or ‘thunderbolt’, зилли 
means ‘water-wheel’, but it has no connection here, thams.cad.rdo.rje. 
sbuf'gyur will, however, be in Sanskrit sarve vajrakáyà bhavanti, 
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IH 


Rasdyanasastroddrti 


(Transcribed. and translated from Tibetan xylographs by 
Suniti Kumar Pathak, Visvabharati University, Santiniketan) 


[ Folio 3b ; line 2 ] rgya.gar.skad.du/ra.sa.ya.na.sa.stra- 
[36:3] u-ddr-ti/ 
bod.skad.du/gser.’gyur.gyi.bstan.beos, bsdus.pa/ 
thams.cad.mkhyen.la.phyag, ’tshal.lo// 


1 
kum.mkhyen.Zi.ba.kun.ster.ba/ 
dpal.mgon.mchog.tu.zi.bar.mdzad/ 
loüs.spyod. [36 : 4] grol.ba.rab.ster.bai/ 
dban.phyug.dam.pa! .phyag.’tshal.lo// 


2 
phra.dai.sbom.las.rnam.par.grol/ 
gsal.dan.mi.gsal.mchog.tu.Zi/ 
dpal.dab.lons.spyod.gal.ster.ma/ 
mchog.gi.dban. [ 3b : 5 ] phyug.mar.phyag. tshal// 


3 
mchog.tu.sra-bai.diiul.chu.yi/ 
las.kyi.sbyor-ba.lies.par.sbyar/ 
de.flid.rab.sbyor.mtha’la.ni/ 
yon.tan.skye.bar.’gyur.ba.ste// 


l. paris more suggestive. 
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4 
rgyal.ba.yis.ni.nad.'joms.&in/ 
smin.pa-yis.ni.dbul.po.spon/ 
beilis.pa.yis.nimkha.'la.’gro/ 
dhul.chuiyon.tan.rnam.gsum.mof/ 

5 


galtehan.cher.smin.ni.yon.tan.brgyad/ 
mu.Zi.Zu.gyur? .'di.la.yon.tan.drug/ 
diul.chu.mfiam.du.gser.gyis.fies.beiiis.na/ 
khoyd.kyi.nkha.'la.’gro.ba.gaii.gis.’gog// 


6 


gsa’.tse.dnul.chui.ro.yis:mnam.du.bsnun/ 
de.phyed.zla.ba.gfiis.pai.rim.pa.yis/ 
gsa.tshe.zla.bai.plyogs.gsuh s.gser.sbyor.las/ 
zansma.drug.cu.rtsa.bZi.bigs.par.byed// 


7 ‘ 
de.flid.thig.le.mi.gtor.sin/ 
dmar.skyai.mdog.ni.nor.ster.ro/ 


me.la.gnas.Sin.mi.gyo.gi/ 
nam.mkhat. [ 4a : 8 ] smin.pai.mtshan.fíid.do// 


8 


gan Ja.dhul.chu.mbam.du.bzu/ 

dhul.dan.yan.na.gser.dag.gamf 
. gcig.tu.gyur.cih.mi.zad.pa/ 

de.ni.bcils.pai.mtshan.fi id.do/f 


2: Alternative reading can be suggesged %un.pa ( melted 


Jáschke =J ). - 
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9 
lhah.tsher.Zu.ba.gan.Zig.gis/ [ 46 : 4] 
dhul.chu.dban.du.byas.gyur.na/ 
de.yis.chos.dai.nor.dag.gi/ 
sgo.dag.fie.bar.fie.ba.yin// 


10 


kha.yan.nam.makha. Za.ba.dan/ 
ser.po.za.bas.mu.zi.dan/ 
gser.gyimmal.gyi.khu.ba.fiid/ 
nor.’dsin.steli-na. [ 4a : 5 ] Sil.tu.dkon// 
11 
rfiibs.min.ma.yin.khyab.par.yi/ 
dmar.min.ma.yin.gZan.mi.'tshe/ 
smin.dan.rfiins.pa.flid.kyis.ni/ 
bye-ba.rnams.ni, bigs.par.'gyur/ 
te.nas.dios.poi.grans.brjod.de/ 
od.ldan. [ За : 6 ] lcags.ni.mchod.tu.'gyur// 
12 


de.dnos.med.na.leags.rnon.po/ Я 
ra.gan.Zo.phyed.g$a.'tshe.zahs/ 
sgra.gcan.gser.dani.dkar.po.rnams/ 
lcags.rnams.brgyad.du.gsuhs.pa.ste| 
düul.chui.smin.pa.so. [ 4b : 1 ] sola] 


sbyah.ba.fiid.du.bya.ba.ste// 

18 
gser.'gyur.las.Ia.dhul.chu.rnams] 
mu.zi.de.bzin.dri.med.dani/ 
ma.ksi.ka.dan.de.bZin.mtshal/ 
ku.nti.ka.si.ki.drug]/ 
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14 
gser.gyi.btsag.dan.ba.bla.rnams/ 
ses.rab.ldan.pas. ban.pas.sbyans| 
` mkhas.pas. [ 4b : 2 ] las.rnams.Ses.par.bya/} 

15 
gser.gyi.las.rnams.ba.bla.yis/ 


y. kha.dog.ser.dan.dkar.pos.khams/ 
Ihan.tscher.de.bZin.so.bi.ra/ 
ka.gu.sa.dra.rnams.so.sor.smin/} 

16 
de.rnams.rtags.ni.bSad.par.bya/ 
sbyahs.pas.khu.ba.rnams.ni.ltuh/ 

i od.ldan. [ 4 b : 3 ] yan.Zin.khu.ba.dkar/ 
rnon.po.mchog.tu.rnon.por.’gyur// 

ск 6 
ZaNs.ma.dmar.dan.sra.ba.ste/ 
rigs.ni.gsum.du.dbye.ba.las/ 
bal.yul.las.byun.mchog.yin.te/ 
’dab.mar.gyur.ba,brin.du.rig| 

° tha.ma.od.kyi’ .dri.mar.Ses// 

18 
las.ni.legs. [40 : 4 ] bar.sbyar.bar.bya/ 
sbyans.pas.khyab.byed.fiid.dan.ni| 
dhul.chui.smin,pa.fiid.la.phan| 
Za.ni.nag.po.dkar.bar.ses// 

19 
ran. bZin.yan.Zin.khu.ba.canf 
gSa.’tse.dri.dan.ldan.pa.mchog/ 


3. Here kyi means ‘and’. 
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tshogs.pa.nag.cin.myur.tu.'ju/ 

nmyur.du.'ju.bai.rah.bZin. [ 4 b : 5 ] gyis/ 

dkar.por.$in.tu.yons.st.grags// | 
20 


ra.ga.na.kha.gser.'dra.Zin/ 
drima.len.cib.dri.dan.ldan/ 
drag.cin.brtan.pai.khu.ba.fiid/ | 
Zaüs.kyi.khames.ni.mthugs.pa'o/ 

21 
sgra.ldan.dri.ma.yan.dag.ldan/ 
sra.zin.mchog.tu.brtan.’gyur.ba/ 
Zañs.dañ.gša 2tshe.[ 4 5: 6 ] dag.bsres.ba; 
mthug.cin.myur.du.'ju.bao// 

22 


Ъсай" -na.dgar.iiti.bdar.na.ser/ 
bsregs.na.gur.gum.lta.bu.dan / 
snum.dan.ñum.ñus.lce.ba.ste/ 


gser-gyi.mtsan.flid.rnam.pa.drug/ | 

Skar.ma.ku.ndai.mdog.dani.mtshuns/ Д | 

snum.dañ.skar.ma.rab.tu.ster// | 
23 , 

[45:7] you.tan.drug.nu.rtsa.bzi.ni/ 

rigs.kyimtshan.nid.dag.tu.b$ad/ 

sion,rjes’ jiltar.de.bzin.du/ 

bsdus.nas.bdag.gis.rab.bsad.bya// 


4. bean conveys no meaning here. Better reading beade gead. po, 
‘to cut’. (J 148). 
5. Ms. reads rjas. Mis. illegible, probably ku-ndai (a kind of 


flower), not kuntai, 
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24 
od.ldan.la.sogs.lcags.rnams.kyis/ 
sbyaiis.nas.sil ifi.stobs.dgug.pa.ste/ 
od.ldan.leags. [ 56: 1] ѕат.уаћ.па,тпо/ 


gser.ni.dgug.cini.phye.mar.bya][ 
25 


tshva* .yi.sde.tshan.ji.sfled.dan/ 
dri.chui.sde.tshan.sbyar.’bar.bya/ 
` tshva.dañ.dri.chu.de.ñiid.kyis/ 


blo.dañ.1dan.-pas.phye.mar.bya// = 


26 


kon’ .bu.gsum.du.slans.yaii.ni/ 
skyur.rtsi.rnam.ba.man. [ 5 a : 2] pos.gdul/ 
de.ni.rtsa.ba.fiid.dubya// — ~ 


27 


slar.yan.skyur.rtsis.sbyar.bar.bya/ 
’di.yis.ians.dan.od.ldan.nam/® 

कि yan.na,rnon.po.di.yis.sbyad 
glai.chen.rus.phye' . yañ.dag.sbyor/ 
?chini.bui.phye.mas.des.sbyar.bya 
lan.ni.bdun.gyi.bar.du.ni/ 
787, yi.dri.chus.gtor. [ 5 6: 3 ] bar.bya// 
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6. Ms. tshve. 
75 Ms. gon.bu for kon.bu (J. 5) 
8. Better reading rnams. 9 Phye-ma 


10. Mss. ‘chid. for ‘chin.bu (glass jewel J. 169). 


"IIS Mss. roa for ra=ra.ma. 
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28 
de.’dir.zans.ni.sbyor.bar.bya/ 
blo.dan.ldan.pa.rnams.kyis.bsad/ 
*di.yis.zZans.ni.tabsmchog.tu/ 


` sbyah.bya.las.rnams.thams.cad.la// 


29 


de.uas.ra.gan.de.bzin.du/ 

sbyali.ba.bdag.gis.rab.bSad.bya/ 
*bad.pa.yis.ni.bdar.bar.bya/ 

phye. [ 5 z: 4 | ma.zib.mo.fiid.du.bya/ 
tshva.bcug.dri.yi.chu.yis.ni/ Я 
mkhas.pas.fii.ma.bdun.du.m fied! / 
slar.yan.skyur.ma.dani.bcas.pas/ 

koh *.bu.gsum.du.sbyin.bar.bya// 


E 
30 
'di.yi.sbyan.ba.b$ad.pa.ni/ 
ra.gan.cho.ga.ji.bZin.no/ 
*khar.pa.’bad.pas.bdar.bya.ste/ 
phye.ma. [ 5 a : 5 ] Zibsmo.flid.du.byay/ 


31 
tshva.beug.dri.yi.chu.yis.ni/ 
phye.ma.fi id.ni.slar.yar.sbyan] 
lan.bdun.gyi.ni.bar.du.sbyan/ 
slar.yah.skyur.mos.sbyan.bar.bya]/ 


12. Mss. mne for mned (to rub J. 195) 
13. Mss. Rod.bu for kon.bu, 
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32 
za.hye.byin.nas.me.la.bsreg/ 
ji-srid.zais".su.ma.gyur.bar] 
Zahs.kyi.gzugs.gyur.gan.la.nif [ 5 @: 6 ] 
slar.yah.Zaüs.sbyin.sbyar.bar.bya/[ 

33 
sgra.ldan.sbyan.bar.bsad.pa.yi/ 
gtso.bo.dag.ni.bdag.gi.bSad/ 
Za.fii.sbyah.bar.bsad.pa.yan/ 
jiltar.rigs.par.bdag.gis.b$ad/| 

34 
ba.blai.phye.mas.'bar.bZin.du/ 
sit.ka.ndai.’o.mas.sbyan/ 
mali.par.sbyan.zin™:phye.ma.dag/ 
fli.ma.la.ni.spyad.par-bya//’ 

35 ‘ 
me.nas.zu.dan.phye.ma.la/ 
Za.fie.yis.ni.fies.par.sbyar/ 

9 lan.bdun.gyis.ni.dag.par.'gyur/ 
*bras.bu.gsum.gyis.khu.bas.bkru// 

36 
*di.yi.sbyan.bar.bSad.pa.ni/ 
Za.ne.gSai.tshe.dag. [ 5 b : 1 ] bzin.bSad/ 
ku.na.ti .yi.dños.po.dan/ 

chaii.gi.me.tog.khu.ba.yi// 


14. Ms. reads zens for zans.ma (copper) J. 486. 
„16. Ms'illegible, Ms’ reads ku.na.ti. 
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15. Më, zin. 
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37 


de.yi-phye.ma.sbyar.bar.bya/ 
gsa.tshe.ras.kyis.yah.yan.du/ 
?od.ki.blo.gtas.mar.khu.dan/ 
yan.na.ka.rfidza.mar.khus.snum/ 
bkru.zin.brtor.ba.flid.du.bya/] 

38 


sbyar.ba.man.du.gsuns.pa.yis/ [55:27] 
nes.pa.man.po.rnam.par.spon/ 
Za.fie.cun.zad.byin.nas.ni/ 
sbali.ma.makhas.pas.me.la.bsreg// 

39 
de.bZin.gyur.pa.dri.chu.yis/ 
blo.dai.ldan.pas.lau.gsum.bku/ 
de.nas.mtha.'dah.bar.dag.tu/ 
lan.bdun.du.ni.bkru.bar.bya// 

у 40 __ 
de.yis.dag.par.gyur.ba. [ 5 b : 3] ste/ 
"od.la.rnam.par.spyad.mi.bya/ 
gser.mi.sbyon.bar.bsad.pa.yi/ 
yon.tan.rnams.ni.drug.de.yi// 

41 
dan.po.tsha.dan.dri.chtu.yis/ 
ji.stied.skyur.rtsis.bkru.bar.bya] 
mar.dah.sbran.dag.bsres.pa.yis/ 
byug.pas.slar.yañ.mdzad.mi; gyur// 


17. Mss. (very illegible) probably khus. (Ms’). Then snum is to be 
added for metre, É 
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42 
*di.yis.dnos. [ 5 b : 4 ] grub. bgrub.par.byed/ 
gser.gyi.rim.ba.ji.bZin.no/ 
lcags.rnams.gdul.par.gsunis.pa.yi/ 
jiltar.mi’gyur.sbyor.ba.las// 


43 


gser.diul.ji.lta.ba.de.biin| 
od.ldan.lcags.dag.ji.sfied.dan/ 
de.yi.dhos.po.rnon.po.la/ 
dan.po.sbyan.bar.byas.nas.nil/ A 


44 


phyi.nas.las.kyis.mnam.du.brtsam/ 
mdog-bzan.ma.ksi.ka.flid.dan/ 
tshva.dat.skyur.mo.dag.gi.sbyar/ 

gser. gyur.tsaibstan,bcos.ji.siiin.pa’o|/ [55:5] 


ENGLISH TRANSLALION 


In the Indian language (i. e. Sanskrit): Rasayanasas- 
troddrti—quotations from the text of Rasayana. In the Tibet- 
an language: gser. ‘gyur. bstan. bcos. bsdus. pa.—quotations 
from the text regarding the change of base metals into gold. 


Homage to the Omniscient One 


1. Salutation to the Omniscient, Iswara, who bestows 
peace and good upon all beings. gives liberation from ( world- 
ly ) enjoyment (Jons.spyod ). 


2. Salutation to the revered Maheswari, who is beyond 
(rnam. par grol.—deliverance ) what is gross or subtle, and is 
both explicit ( gsal—visible ) and non-explicit, and is one that 


pacifies all ( толор. tu. Zi.). Let her bestow good and wel- 
fare ( upon beings ). 


Mercury Products 


3. After compounding with various materials many 


useful products can be prepared from pure and solid mer- 
ситу ( dnul. chu ). 3 


Merits of Mercury 


4. Mercury has three-fold merits (yon. tan): 


(1) Burnt mercury (rgyal. ba—being conquered ) 


cures diseases. (2) Heated mercury (smin. pa) removes 
poverty ( of the person engaged in experiments) (3) Confined 


(by mystie mantras ofthe Tantric School) mercury ( bcins. 


ba ) goes into the sky (i. e. evaporates—mbha’. la. gro). (There 
is a traditional belief that an expert can fly by holding con- 


fined mercury). [Burnt mercury obviously refers to the oxide 
of mercury. Ed.] 


Merits of Mica 


5. Heated mica (ehan.tsher ) 


Heated with sulphur ( mu.zi ), it has six-fold merits, Like 


has eight-fold merits. | 


НИ 


| 
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mercüry, confined mica (by maniras) with gold facilitates 
flight in the sky (lit. how can you check the going into 
the sky ) 


Copper Polish 


6. Take zinc on tin ( Gsa’.tse=tin ) and mercury dust 
(sediment) of equal proportion and powder them. Add 
( даља ) juice (of a kind of white coloured flower), double 
in proportion, with half of (the above mentioned) powder 
according to the method ( mentioned in) spoken by Candra- 
paksa ( sla.baiphyogs ). This compound can polish 
("big*-to pierce) many (lit. sixty four) sheets of copper (plates). 

7. ‘This compound without mercury (being not strewn 
on migtor.sin) is reddish. It enriches (the compounder ). 
The heated oompound in a little viscid form is turned into 
sky-blue colour. ‘Then it will last long. 


Method of Melting 


8. The process of melting (smin.pai.mtsan.nid ): Boil 
mercury properly and add silver or gold ( proportionately ). 
They will be transformed into one body and will not be 
decomposed any more. [This is amalgamation process—Ed]. 


P Method of Vandha [confining] 


9. The method of confining is; Add ( burnt ) mercury 
(dban-—lit. subdued) with heated mica. It enriches (the 
experimenter) and leads him to the door of religion ( by 
the Tantric practices the practitioner can attain liberation ). 


Gold-coloured Polish 


.10. These three are the rarest things on the surface of the 
earth : 
() the head of the bird cataka (who eats sky— 
hhagan.nan.mkha.zaba.dan) (ii) the compound which is 
formed with sulphur and haritala (iii) milk of lioness 
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( traditional belief is that from milk of lioness pearl is formed ). 


11. The more these (rarest things) are old, the more 
they are (active). These things are to be heated and 
the product made by these things should be kept for 
many days. Then the compound will be an effective one. 
A large number of things (lit. one crore) will be polished. 
The polish being applied on iron that has glaze ('od.ldam.- 
lcags —purified iron ) will be very good. 


12. If those rare things be not available the same 
product can be made by the following materials (i ( purificd ) 
iron (’od.ldanJcags ), (2) brass of 1/2 zo. in quantity, (3) 
(zinc) tin, (4) copper, (5) Rahu svarna, a kind of flower 
(sgra.goan.gser ), (6) the white (stones used for medicine), 
(7) iron, (8) heated mercury ( dnul.chui.smin.pa ). 

'Od.ldan.lcags. lit. means iron glaze. Here, iron is 
also mentioned. So it may be steel. Zo isa kind of weight 
used in Tibet. 10 Zo=1 sran. sran is а kind of Tibetan coins 
like Indian Rupee. , 1 Zo = 1/10 oz. 


Other Formulae 


18. For making gold ( rasáyana— gser.gyur ) these six are 
to be mixed (1) mercury (2 sulphur (3) (dri.med) dirt- 
less nirmali (skt), or haritala Q) in equal proportions with 
sulphur (4) makshikz (a kind of stone) (5) mtshal, vermilion 
(asafoetida 7) (6) kuntika - sikhi. 


14. The learned khows the method of preparing a com- 
pound with red ochre (gser.gyilelsag) and arsenic ( ba.bla.- 
rnams.]. ) etc., for which they should endeavour. 


Another Compound for Work on Gold 


15. For making various works on gold add the follow- 
ing: arsenic, yellow colour (kha.dog.ser), white metals 
(dkar.pos.khams ), mica and sobhir of equal proportions. Add 
hakusatha and melt these separately according to the method 
of the learned. 


Pom imer RES 
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16. The attributes of the compound are: after distilla- 
tion (sbyans.par) the fluid compound will be of glazy colour 
and of light weight. Afterwards, when it will be whitened, 
it will than be very acute and effective. 


Classification of Copper 


17. Copper is red and hard, and, is of three categ- 
ories : (1) of the best quality, copper is imported from 
Nepal ( Bal.Yul) (2 of the medium quality, copper is as а 
flower leaf or petal (’dab.ma ) (3) copper of the inferior quality 
has no glaze but spots. 


Gold Polish on Copper 


18. For the proper preparation (of gold polish) the 
compound (of polish) beginning with heated mercury will 
be made. Then the compound will be painted on pure copper 
(of the best quality ). Afterwards this copper piece will be 
glazy and bright ( with the polish ). ० The compound of heated 
mercury is good. By this black lead will bé turned into white 
colour. [ Amalgamation—Ed. ] 


Polish on Lead 


19. The fluid of lead is naturally light in weight. Lead 
with aloyswill be good. On black lead the polish will be 
soon active. The polish will make a piece of lead white. 


Polish of Brass 


20. The fluid of brass is like that of gold (in glaze ). 
It removes impurity present in other metals. The fluid of 
brass will be more strong and firm with some alloys ( being 
poured upon the fluid). With copper, brass will last long. 


Quality of the Polish 


. 2l The (above mentioned) compound (of polish) 
having no alloy (drimayandagldan) will give sound 
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( sgra.ldan ) (a tingling sound will occur when the compound 
will be dropped). It is heavy, strong and very adhesive 
(lit. firm and superior ). Being applied on copper and lead, 
it is thickened and will last long (lit. it will hold fast ). 


Qualities of Gold 


29. Gold has got six qualities. Itis (a) separable by 
cutting, (not by any other means ), (b) yellow coloured. when 
it is rubbed, (c) of saffron colour, being burntin fire, (d) 
bright, (e) heavy, and (f) glittering like kunda flower or à 
shining star. 


23. (Earlier) scholars enumerated sixty four lakshana 
or characteristics of gold polish, which are mentioned above 
and will be said later on. 


Polish on Steel [ glazy iron ] 


94. If the work be done with keen concentration the 
polish will act on steel ( ’od.dan.Jegas.rnams—glazy iron, etc.) 
very well (lit. hold strongly ) For making powder from 
gold or steel ( glazy iron, etc) the method will be applied. 


Method of Powdering 


25. The method of powdering :—An expert one knows 
the method with a kind of salt and with a kind of urine 
( dri.chi.sde.tshan ). 


Method of Gold. Powdering 


26. Place (gold) on three earthenware pots ( kon.bu ) 
and add strong acid in quantity ( skyur.rtsi.rnam ba.man.pos ). 
Then gold will be powdered. 


27. In this way, copper and steel (glazy iron) will 
be purified by acid wash. 


Another Method of Purifying Copper 
28. Add elephant (glan.-chen) bone dust ( rus.phye) 
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with glass jewel powder (’chin.bui.phye.mas) and sprinkle 
fdr seven times the urine of goat upon these two powders. 

29. Learned men know the use of copper and its 
process of purification. Purified copper will be used in many 
ways. 


Method of Purifying Brass 


30. The method of purifying brass isto be learnt pro- 
perly. The learned knows the method of making brass dust by 
rubbing it with salt and urine for several days. And, after. 
wards, put ( brass dust) in three earthenware pots ( kon.bu ) 
again and again (for washing). Then brass will be puri- 
fied. ç 


Method of Purifying Bell Metal 


31. “he method of purifying bell metal ( "фратра ) is 
similar to that of brass. (You) should learn that well. (Accord- 
ing to the method of powdering j fine dusts from it will be 


made. 


Then, add salt-mixed urine with these bell metal dusts and 
wash the material again and again for seven times. 


Method of Purifying Lead 


e 

32. Put (some)lead into fire until it gets copper-like 
colour ( j¿zrid.zans.su.ma.gyur ) When it will have copper-like 
colour ( zazis gzugs ), add some brass again on it. 

33. The learned knows the method of purifying the 
compound ( copper and burnt lead ), when it wil have some 
(tingling) sound ( sgra-/dan ). The learned purifies lead accord- 
ing to the sastras. 

` 34. Ву arsenic powder ( ba.blai,bhye mas ) which is (as 
strong ) as burning ( ‘bar.bzin ), and srikhanda's juice (omas) 
it (lead dust) will be purified by washing for a day ( again and 
५ again ). 
60 
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35. Lead will be well purified by burning on fire, and by 
(arsenic compound ) powder. Within seven days, lead will be 
made pure by washing with the juice of three kinds of fruits 
( bras.bu.gsum.gyis.khu.bas ). 


Method of Purifying Zinc 


36. The process of purifying zinc is like that of lead, 
with the seed of kunali and the foamy content of wine (lit. flower 
of wine—can.gi.me.tog-khu.da, it may ђе a sort of flower from 
which wine is prepared ). 


37. The (above mentioned) powder should be pure. 
Add zinc to the powder and wash repeatedly by castor oil 
(odgi.blo.gros.mar.khu ), and karanja oil ( 'od.ki.blo.gros.mar.khu— 
literally means enkindling oil—castor oil. It may bea kind of 
medicine ). 


General Method of Purification 


38. The methód of purification is well described ; for, 
many people carry out this process wrongly. Scholars know 
how to burn lead in ire to make it pure by (removing alloy, 


ог ) adding malt [ from which beer has been brewed (бал. 
ma )]. 


39. Expert people know how to extract [bku] Dy apply- 


ing urine three times and by washing [seven] several times. 
Thus the purification will be made, 


Impure Gold 


40. Impure gold will be detected, as [ a piece of] impure 
gold will not shine much in light, 


Causes of I mpurity and Wastage of Gold 4 | 
4l. The six things are; fa] salt, [b] urine, [c] acid, 


[d] by putting oil, [e] honey, and [f] unguent (alloy, byu, pa 
[Glod will be discoloured by these.] E 
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Power of Siddhas 


42. The learned [siddhas— diosgrub]| cau attain accom- 
plishment of changing iron and other metals into gold, even 
not by applying any methods mentioned above. 


Process of Making Golden Colour 


43-44. Steel [glazing] iron [will shine] as gold and 
glitter like silver. To make the things active at first, purify 
the metal and then work on. Add, then makshika, salt and 
acid together to make the [polish] colour very good. The 
Mulasastra of Rasayana ends. 


[ Note. On p. 124 of the main text reference has been made 
to this work under the name of Dhatuvadasastra or Dhatuvadasastro- 
ddrü. It was stated there that in view of the imperfect impressions 
of the xylograph belonging to the Asiatic Society of Bengal and also 
of that of the Calcutta University library, it had not been possible to 
obtain an English translation of this work. Recutly Sri Suniti Kumar 
Pathak of Visvabharati University, Santi-niketan, from a careful 
comparison of the xylographs of the Asiatic Society, Calcutta Univer- 
sity and of the Visvabharati library has succeeded in transcribing and 
translating the same for us. Ed. 
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24; -age civilization, 45; 
-age culture, 1, 
Buddhistic tantras, 120, 
Buff-ware culture, 1, 
Bundooks, 215, 
Burusu, 228, 


SUBJECT 
पु с 
Calamine, 129, 138, 140, 153, 155, 161, 
171; essence of, 130, 


' Calees of copper, 62; of iron, 62; of 


the six metals, 61. 

Calcination, 19]. 

Caliphs, 109. 

Calomel, 155, 156, 162, 207 ; method of 
preparation, 153. 

Camphor, 71. 

Cannons, 209, 214. 

Capacity, measure of, 286. 

Carat, 53. 

Carnelian, 4, 30, 83. 

Caste system, 240, 

Cat's eye, 177. 

Causal series, 254, 256. 

Causation, doctrine of, 251; chain of, 
253, 254; Patanjali-Samkhya 
view of, 252 ; Samkhya view of, 


251. 

Cause, material, 273 ; efficient, 273. 

Cementatlon process, 102. 

Cements, 104, 

Cerucite, 29. 

Chalcedony, 29, 30, 83. 

Chandrakanta, 177. 

Chandrajyoti, 228, 

Chandrarka, 131, 169. 

Chandrika, 161. 

Chapala, 130, 137-38, 151-52, 156, 167, 
170-71. 

Charmaka, 197. 

Charpatasigdhanta, 128. 

Chaturahassaurikah, 57. 

Charvaka system, 243. 

Chemical action, 300. 

Chemical analysis, 272; combination, 
45, 296 ; composition, 45; 
compounds, 280 ; processes, 278 ; 
synthesis, 272. 

Chemistry in Chakrapani, 110 ; 

Charaka, 59 ; 

Dhatukriya, 197 ; 

Dhatumanjari, 197 ; 

Dhaturatnamala, 196 ; 

Dhatuvada, 144, 452; 

Kakachandesvarimata varum 

Kautilya, 49 ; 1 

medical school of ancient India, 

215; 
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practical arts, 73 ; 
Rasachintamani, 155 ; 
Rasahridaya, 147, 149 ; 
Rasakalpa, 156 ; 
Rasanakshatramalika, 159, 196 ; 
Rasapradipa, 122, 197 ; 
Rasarajalakshmi, 159, 196 ; 
Rasaprakasasudhakara, 158 ; 
Rasaratnakara, 129, 153, 
Rasarnava, 135 ; 
Rasaratnasamuchchaya, 165 ; 
Rasayanasastroddrti, 456 ; 
Rasendrachintamani, 151; 
Rudrayamala tantra, 156; 
Sidhayoga of Vrinda, 108 ; 
Sarvesvararasayana, 141, 449 ; 
Susruta, 59 ; 

Suvarnatantra, 199 ; , 
Vagbhata, 70, 

Chhandogya Upanishad, 41, 42, 

Chobchini, 162, 163, 

Chulika lavana, 157, 176, 192. 

Chumbaka, 182, 

Chyle, 279. 

Cinnabar, 29, 129, 131, 137, 166, 176, 
198, 

Cire perdue process, 97, 

Cobaltite, 201, 

Coins ак Kopia, 76; of Greek and 
Bactrian kings, 91, 

Collocation, principle of, 251. 

Colour, 49, 135, 280 ; potential, 262 ; of 
gems, 203. 

Collyrium, 62, 156, 175 ; ingredients of, 
62, 

Combination, heterobhautic, 279 3 
isobhautic, 215. 

Compounds, 46, 272; akasa, 279, 280; 
ap, 279,280 ; bibhautic, quasis 
217,299, 303; earth, 279, 380; 
heterobhautio, quasi-, 46, 275, 
298 ; monobhautic, 46, 296, 303 ; 
organic, 278 ; pentabhautic, 277, 
279 ; polybhautic, 46, 275, 303; 
qualities of, 278 ; tejas, 279, 280 ; 
tribhautio, 277; vayu, 279, 280. 

Conch shells, 56, 62. 

Conservation of energy, 249. 

Copper, 24,26, 27, 51, 65, 130, 148, 150, 
155, 182, 204, 208; arsenic 


a 
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alloy, 27 $ bolt, 90 ; compounds, 
110; crude, 27; essence of, 
157; extraction of, from blue 
vitriol, 155 ; from pyrites, 137 ; 
in ancient India, 90, 92 ; killed, 
198; killing of, 182 ; mines, 93, 
94; ores, 51; preparation of, 
71 ; purification of, 141 ; pyrites, 
137, 168, 201; slags, 27; smelt- 
ing of, 210; sulphate of, 54, 62, 
65.; sulphide of, 68, 70; tools, 
24, 81; uses of, 24, 

Copperas, 231, 232. 

Coral, 56, 62, 177. 

Corpuscles, heat, 54; light, 44. 

Corundum, 203, 

Cosmetics, 104, 234, 236, 

Cosmio evolution, 41, 243, 246, 249, 257 ; 
mass, 262 ; series, 246, 248, 

Cosmos, 257, 

Crucible, 136; ingredients for, 191; 
Vrintaka, 191, 

Cult, Saiva, 118, 125, 

Culture, Andhra, 87, 87; Amri-Nal, 1, 
3; Buff-ware, 3; Нагаррап, 
10; Kulli, 3; Stone age, 87; 
Sumerian, 7; South Baluchis- 
tan, 5 ; Zhob, 3. 

Oupellation, 54. 

Cupel, 148. 


Dadima, 144. 

Dahajala, 163, 

Damasous blades, 102, 216, 

Darada, 131, 137, 148, 166, 176; 
essence of, 131. 

Dardistan, 166. 

Dardura, 153, 171, 

Dasakumaracharita, 115, 228, 

аваз, 34, * 

Dasyus, 34, 35, 

Decomposition into atoms, 45, 

Delhi pillar, 99, 211. 

Desa, 41, 42, 255, 256. 

Dhanyabhram, 167, 168. 

Dhanyasava, 63, 

Dhar pillar, 211. 

Dharanas, 285, 

Dhatukriya, 163, 197, 

Dhatuloham, 180, 


Dhaturatnamala, 161, 196, 

Dhatuvada, 124, 144, 239 ; -sastra, 19%, 

Dhatuvadopadesa, 146, 

Dhatuvid, 239, 

Dhum, 306, 

Dhuma, 188. 

Dhumavedha, 188, 

Dhupana, 238, 

Diamond, brahmana, 178; killing of, 
131, 178; kshatriya, 178, sudra, 
178 ; vaisya, 178. 

Dichroism, 203, 

Dik, 256. 

Digestion, chemistry of, 279. 

Dipika, 159. 

Discourse on the tastes, 60, ड 

Dissection of dead bodies, 240. 

Distillation, 80 ; of mercury, 147, 193, 

Divyarasendrasara, 128, 

Do, 183, 

Dravaka, 182, 230. 

Dravidians, 35. 

Drona, 285, 

Dualistic hypothesis, 47, 294. 

Dyeing, 30, 240, 

Dyes, 49, 103-104, 


E 


Early Dynastic Period, 7, 

Earth, 43-45, 288 ; atom, 263 ; bhuta, 
271 ; substances, 275, 276. 

Ego, 248. 

Egyptian culture, 10. 

Efficient causes, 273. 

Effects, heteropathie, 290. 

Electrum, 29. 

Elementary substances, 45. 

Elements, according to Charaka, 62; 
and compounds, 272; according 
to Samkhya, 43 ; of polity, 214, 

Elixir vitae, 158, 166. 

Emerald, ६6. 

Enamelling, 218. 

Energy, 244-46, 281; conservation of, 
244, 247, 251 ; dissipation of, 244, 
249,257; klnetio, 245; libera- 
tion of, 251; modes of, 251; 
potential form of, 152, 245, 251; 


transformation of, 161, 244, 249, . 


251. 
Entropy, 257. 


° Gfàss, 73, 74; 


SUBJECT 


Essence, 244, 245, 257, 281. 

Evblution, beginning of, 41, 42, 247; 
formula of, 247, 248, 249 ; order 
of cosmic, 250, 253 ; process of 
cosmic, 41, 45, 258; of matter, 
258. 

F 

Faience, 4, 12, 15, 17. 

Farflier, 215. 

Fat, 279, 299, 

Fermented liquors, 56. 

Fire, 301; -arms, 213; -works, 227-228. 

Fixed order, 253, 

Flames, colour of, 135, 136. 

Flesh, 279. 

Furnace, blast, 101, 210 ; at Harrappa, 
16, 17 ; for smelting copper, 28. 


G 


Gairika, 148, 156, 173,201, 207, 227; 
pashana, 173 ; swarna, 173. 

Galena, 29, 69, 

Gandhaka, 227. 

Gandhasara, 236, 237. 

Gandhakakalpa, 164, 

Gandhavada, 236, 


Garuda, 120, 177, 203 ; purana, 202, 204, 
Garudodgara, 177. 


Gati-santana, 305, 

Gauripashana, 175, 176, 

Gems, 106, 177, 201; colour of, 263; 
dissolution of, 131 ; examination 
of, 55, 56; fusibility of, 204; 
general process of reducing to 
ashes, 179; general properties, 
204; hardness of, 203; killing 
of, 179 ; lustre of, 203; optical 
properties of, 203; relative 
weight of, 202; transparency 
of, 203, 

General properties of matter, 291, 

Geruka, 78. 

Gharas, 231, 232, 

Ghana, 55; -sushira, 55. 

Ghatikas, 284, 

Ghee, 300, 

Girigandhapatra, 142. 

bangles, 74, 78,89; 

beads, 74, 76 ; chemical analysis 


of, 75, 80 ; opaque, 80. 
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Glazed pottery at Mohenjo-daro, 17. 

Glazing, 21. 

Gola, 228. 

Gold, 28, 65, 148, 180; invocation to,37 ; 
killing of, 139, 180 ; preparation 
of, 52, 71; properties of, 52 ; 
ores, 50; potable, 66; recovery 
from wastage, 218, 224; standard 
of purity, 53; working of, 53, 
218, 

Gomedaka, 50, 

Gomutra, 227, 

Grasamanam, 188, 

Greek-fire, 226. 

Green vitriol, 137, 138, 230, 232. 

Guna, 53. 

Gunas, 41, 42, 244-47, 249, 251, 253-54, 
256, 260, 271-72, 289; acts of, 
245 ; aggregation of, 42; size of, 
272. 

Gunja, 129, 202, 284. 

Guns, 208, 214, 216 ; Mogul, 204; use in 
India, 213, 

Gun-powder, 225 ; material for manu- 

" facture of, 227 ; preparation of, 
225. 
Gurjaras, 74. 
Gypsum, 22, 
© 


н 


Hair, 279 ; -dye 68, 

Halidda, 49, 103. 

Harakasis, 232, 

Harita, 37, 50, 70, 

Haritaki, 142. 

Haritala, 50, 51, 198, 227. 

Hasta, 285, 

Hawai, 228. 

Haematite, 29, 30, 201 ; manganiferous, 
32. 

Heat and light potential, 262. 

Heat and light rays, properties of, 301, 

Hemakriya, 153. 

Heterobhautio compounds, 46, 

Heterobhautio quasi-compounds, 298. 

Himalayas, 146, 

Hindu alchemy, dawn of, 115; al- 
chemists, 206; iatrochemists, 
206; materia medica, 166; 
medicine, 114; natural philo- 
sophy, 243; philosophy, 43, 44, 


486 


113; system of medicine, 59; 
tantrism, 206. 

Hingula, 58, 104, 175, 176. 

Hirakam, 177. 

Hirakasisa, 156. 

Hiranya, 36, 

Huns, 74. 


I 


Tatrochemical period, ii, 158, 200, 

Impact potential, 262, 

Indo-Aryan culture, 
coins, 95. 

Indus valley, 10, 13, 17, 24, 27-29, 31; 
civilization, i, 4, 5, 9, 10, 22, 


34; -Scythian 


30, 33, 34; culture, 7, 35; 
metallurgy, 26; pottery, 11, 19. 

Ingudi, 56. 

Inertia, 244. 

Ink, 104, 235 ; carbon, 104 ; ingredients 
of, 236. 


Intelligence stuff, 244, 245. 

Intuition, intellectual and empirical, 
256. , 

Iron age, 87; and steel, 101, 211; 
ashes, 183 ; calcination of, 142 ; 
killing of, 110; killed, tests of, 
151,188; implements, 98 ; ores, 


51; pillar at Delhi, 99 ; prepara- | 


tion of, 71; pyrites, 66; roast- 
ing of, 65; rust of, 111; sulphate 
of, 62, 65, 68, 70, 103, 173, 231, 
232; wrought 111, 
J 

Jade, 7, 29, 83. 

Jahan Kosha, 215. 

Jalamukhi, 179. 

Jamak, 220, 223. 224; -walas 220, 222, 
223. 

Jangala, 227, 

Jainas, atomic theory of, 46, 291, 

Jaina sutras, 292. 

Jalpakalpataru, 280. 

Jasada, 161, 163. 

Jasatya, 197. 

Jasper, 29, 30, 88. 

Jewellery, 97. 

Juggernath, temple of, 212, 

Jujube, 172, 
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K 


Kacha, 53, 54, 73, 74. 

Kadaram, 182. 

Kajjali, 110, 132, 188, 206. 

Kakachandisvara, 159, 

Kakamechaka, 51, 

Kakanis, 53, 54. 

Kakatundi, 185, 

Kakshaputa tantra, 116, 132 

Kala, 41, 42, 284. 

Kalai, 216, 217 : -walas, 217. 

Kalakuta, 192. 

Kalanimak, 205. 

Kalas 239, 240, 

Kalaya, 51. 

Kalpa, 68. 

Kamandaki, 236, 

Kamasutra, 201, 239. 

Kamkshi, 230, 

Kamkushtha, 148, 156, 172, 175, 201, 

Kammatthana, 120, 

Kampa-samtana, 305. 

Kampilla, 175, 176. 

Kamsya, 51, 94, 144, 185. 

Kamsyaka, 197. 

Kancana, 142. 

Kandasava, 63. 

Kanjika, 65. 

Kanjur, 123. 

Kanta, 148, 183. 

Kantakari, 141. 

Kantam, 182, 183, 

Kaparda, 175. 

Kapila Samkhya, 251. } 

Karavellaka, 153, 171. 

Karpurarasa, 153, 155. 

Karsha, 151, 180, 185. 

Karshaka, 182. 

Kashtha, 284, 

Kashayayoga, 161. 

Kasisa, 138, 156, 173, 230 ; dhatu-, 173 , 
essence of, 173 ; pushpa-, 173; 
valuka-, 173. 

Kautukachintamani, 227. 

Kaya-chikitsaka, 61. 4 

Khadiram, 227. 

Khanija, 180. 

Khargalakshanam, 103, 

Khari, 285. 

Kharosthi documents, 104. 

| Kharpara, 161, 197, 
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Kheohara, 148, 

Kilrs at Mohenjo-daro, 17. 

Kinva, 52, 56, 57. 

Kiranavali, 284, 295, 301. 

Kiratas, king of, 148 ; land of, 160. 

Kodrava, 178. 

Konarak beam; 212. 

Koroo, 228. 

Koshthi apparatus, 138, 137, 140, 152, 
172, 174, 187. 

Krishnala, 284, 285. 

Krishna loha, 65. 

Krishnaya, 35. 

Kriya, 247. 

Kshanas, 284. 

Kshara, 56, 62, 63; madhyama, 64; 
mridu, 64; tikshna, 64. 

Kshara taila, 68. 

Kshari lavana, 207. 

Kshatriyas, 34. 

Kshepa, 188. 

Kshepana, 53, 73, 

Kshiti, 43, 148, 259, 277, 287. 

Kshudra, 58, 54. 

Kshudra nalika, 214, 

Kshudrakam, 184. 

Kubjikamata, 115. 

Kubjikatantra, 115. 

Kudava, 285, 

Kulattha, 178. 

Kulli culture, 1, 4, 5. 

Kultur-geschichte, 213. 

Kumari, 141, 

Kunta, 185, 188. 

Kuntham, 182. 

Kurmacarman, 144. 

Kustha, 146. 

Kutab minar, 99, 


L 
- Laboratory, 187. 
Laingi, 141. 
Lakha, 49. 


Laksha, 103. 

Landa Kesab, 215. 

Lankesa, 165. 

Lapis lazuli, 4, 29, 62, 129, 156, 177. 
Lat Masjid, 211. 


62 


Lava, 284. 
Lead, 29,38, 65, 130, 184, 197 ; killing 
of, 185; ores, 51; preparation 
of, 71. 
Leather tanning, 36. 
Lepa, 173, 174, 188. 
Leucopyrites, 29, 201. 
Light and heat potential, 262. 
Light rays, properties of, 301, 
Likshas, 286. 
Lime, 22 ; -stone, 29. 
Linseed, 56. 
Liquors, fermented, 56. 
Loha, 52, 166; five, 276. 
Lohadhyakshah, 51. 
Lohani, 180, 
Lohavid, 239, 
Lohita, 37, € 
Lohitayas, 35. 
Lollingite, 29, 201, 
Lymph, 279. 
M 
Madana, 179. 
Madder root, 30, 
Madhu, 36, 37, 56, 57. 
Madhayamika school, 116; philosophy, 
117, 118, 
Magnetite, 79. 
Magnesia, sulphate of, 66. 
Mahabharata, 73, 106, 114. 
Mahabhutas, 275, 276, 287, 289. 
Mahadravakarasa, 230. 
Mahamamsa, 145. 
Maharasas, 137 ; eight, 156. 
Mahasura, 57. 
Mahat, 261, 263, 265. 
Mahayana school, 116 ; Buddhism, 116, 
Mahayanists, 116, 118. 
Maireya, 56, 57. 
Makaradhvaja, 194, 196, 
Makshika, 130, 137, 148, 169, 201, 
Makshikam, 157, 167, 168, 201, 
Mala, 193. 
Malik-i-maidan, 209. 
Manas, 289. 
Manassila, 174. 
Mandura, 111, 184. 
Manimala, 178. 
Maniragakarajnanam, 239. 
Manjatthi, 49. 
Manjishtha, 103. 
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Mantra-Vajracharya, 120. 
Marana, 142. 
Marble, 83. 
Marathi, 236. 
Masha, 57, 285. 
8, 92. 
Мк 345, 251; conservation of, 
249; disintegration, 261. 
Matter, 46, 2445 constitution of, 
40; evolution of, 258 ; general 
properties of, 291; properties 
of, 40 ; -stuff, 245. 

Mauktikam, 177. 

Maya, 287. 

Maya's cement, 105, 

Mayuratuttham, 170, 


Мао, 123. у 
Measures of weight and capacity, 284- 


85; of time and space, 284. 
Mechanical mixtures, 276. 
Medaka, 56, 57. 
Mehtab, 228. 
Menjethhi, 103, , 
Mercury, 66, 71,109, 116, 119, 132, 140, 
150, 188; ash of, 194, 206; 
black sulphide of, 110; fixation 
of, 131, 133, 193; incineration 
of, 194; killed, 133, 134,139, 150, 
155; killing of, 139, 150,194; 
philosophy of, 158 ; purification 
of, 193; sulphide of, 58, 109; 
test for killed, 134, 139, 156, 
194. 
Mesasringa, 144. 
Metals, 138, 180,192 ; calcination of, 
191; colouring of, 139 ; dead, 
151; identification by flame 
colour, 136; industry, 98; 
killed, 206 ; killing of, 62, 131, 
135, 138, 180, 205, 306, 229; 
sattvaja, 197; tests of pure, 
137 ; six, 61, 156, 192 ; transmu- 
tation of, 131, 138; working 
of, 24, 90, 208. 
Metallurgy, 90, 208 ; Indus Valley, 26, 
Mica, 13, 131, 198 ; liquefaction of, 131, 
150, 
Milks, 299. 
Mining operation, 51. 


Minerals, 29, 201 ; Aethiops, 110, 132 ; 
digestion of, 129; notes on, 
201 ; purification of, 129. 

Mineral acids, 229. 

Mines, 226. 

Misrakam, 184, 

Mlechehha, 182. 

Molecules, 45, 294-96 ; binary, 45, 296; 
quarternary, 45; ternary, 45; 


triad, 296, 

Molecular motion, 304; quantities, 
280, 

Moment, 245, 246, 254, 255. 

Morata, 57. 


Mortar, 22, 23 ; analysis of, 23. + 
Motion, atomic, 304 ; molecular, 304. 
Mriddarasringakam, 175, 177. 
Mridu, 182, 

Muhurtas, 284, 

Mulasava, 63, 

Multani matti, 14, 

Mutkas, 232, 

Mundam, 182, 183, 


N 


Naga, 227, 

Nagamandukam, 167. 

Nalaka, 227. 

Nal cemetery, 4 ; culture, 12; valley, 1. 

Nashtapishta, 152. 

Nashtapistika, 152, 

Navasara, 176. 

Navasaraka, 175, 

Nehar, 222, 

Nickel, 28. 

Nidana, 108, 109, 

Nigantus, 125. 

Nila, 103. 

Nilanjana, 151, 175, 

Nile valley civilization, i. 

Nimba, 56. 

Nimeshas, 284. 

Nirvisi, 142. 

Nishkas, 151. 

Nishas, 186. 

Nyaya, 302 ; -bodhini, 301. 

Nyaya-Vaiseshika, 195, 271 ; chemical 
theory of, 274; system, 44, 59; 
views of, 44, 59. 


е 
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0 
Obiect experience, 248. 
Ochres, 201 ; red, 173, 174. 
- Offering Stand, 12, 
Oils, 192, 299, 
Onyx, 29, 30. 
Opal, 56. 
Opium, 160. 
Ores, treatment of, 52. 
Organic compounds, 278. 
Orpiment, 62, 70, 71, 138, 172, 174, 
198. 


Pacana, 237, 
Paddhati, 161, 
Padmaraga, 202, 
Paints, 103, 104, 
Painting, 97, 
Palas, 193, 285, 
Pamsu salt, 207, 
Pancha kshara, 227. 
Paper, 234. 
Parada, 115. 
Paradapindadravaka, 115, 
Paramanus, 250, 260-61, 272, 274, 289; 
akasa, 259;ap, 259; cosmo- 
genesis of, 268; definition of, 
274; genesis of, 260; kshiti, 
259 ; magnitude of, 286 ; mixture 
of, 274 ; sthula-bhuta, 258 ; teja, 
259, 
Parichehhinnattva, 41, 245, 258. 
Pariman, 41, 245, 272, 
Parimandalya, 286, 302, 
Parinam, 246, 247, 282, 
Parinamavada vs, Arambhavada, 282, 
284, 
Parispanda, 42, 45, 247, 262, 294, 301, 
304-305. 
Parpatitamram, 109, 
Particles, infra-atomic, 43, 259, 260; 
Positive and negative, 47, 
Patali, 51. 
Patanayidhi, 193, 
""Patanjala-Samkhya, 251, 
` Pátanjali sutras, 243, 
Patanjali, views of, 266, 
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Patka, 228. 

Patrasava, 63. 

Pearl, 56, 62, 198 ; liquefaction of, 179 

Perfumery, 336, 237 ; ingredients for 
237. 

Period, Ayurvedic, 34, 39, 59, 107, 409 ; 
Jatrochemical, 158, 200 ; post. 
Harappan, 31, 33 ; Transitional 
108, 112 ; Vedic, 34. 

Phalamla, 57, 

Phalasava, 63. 

Phallus, 114, 186, 


Phataki, 173, 

Phenasma bhasma, 65, 

Philosopher's stone, 113. 

Phirangaroga, 162, 163, 197, 207, 

Phirangas, 163, 

Phitkarika bij, 232. 

Phuljhuri, 228, e 

Phulla tuvari, 173, 

Phullika, 173, 

Physical processes, २78, 

Physico-chemical theories of ancient 
Hindus, 243, 

Pinakam, 167. 

Piprahwa, 73, 

Pistika, 132, 

Pittala, 185, 197, 

Plaster, white, 2. 

Poison, 192, 279. 

Poling, 180, 

Poonoor, 223. 

Potash carbonate, 62, 68. 

Potentials, 258 ; unit, 260-61, 

Pottery, 73, 76, 89; Amri-Nal, 2; 
Arikamedu, 83-86; Bangarh, 
84; Brahmagiri, 88 ; glazed, 21, 
22; Indus valley, 11-19; Kulli, 
4; Andhra period, 82; Gupta 
period, 82,83; Kushana period, 
82, 85; Maurian period, 82; 
pre-Maurian period, 82; Sunga 
period, 82, 83; painted, 22; 
-rings, 22; Taxilla, 78, 79. 

Potter's kiln, 12 ; wheel, 12. 

Pradhan, 245. 

Prajna, 120 ; -paramita, 117, 122, 132. 

Prakriti, 41, 49, 244, 947, 248, 254, 


256-58, 260, 261, 265, 272, 287, 
305. 
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Prasanna, 56, 57, 
Prasthas, 285, 
Process, chemical, 278 $ | 
273; isomeric, 273 ; physical, 
278 ; polymeric, 273, 
Protyle, 260, 
Pudgalas, 47, 291, 299, 
Puranas, 243, 
Puranam-kham, 304, 
Purusha, 41, 42, 247, 305, 
Purva-mimamsa, 243, 
Pushpa-kasisa, 156, 173. 
Pushpanjana, 175. 
Pushpasava, 63. 
Putilohas, 180, 
Putraka, 57, 
Pyrites, 30, 129, 138, 169: arsenical, 
29; copper, 168 ; iron, 66, 


> 


9 


Qualities, of compounds, 278; ор 
atoms, 44; molecular, 280 ; 
sensible, 292, 

Quartz, 17-19, 83, 

Quetta culture, 1, 

Quick silver, 146, 147, 126; purifi- 
cation of, 139, 141 


> 


w 
R 


Ragabandhini, 103. 
Rajana, 49, 103. 
Rajas, 41, 244-249, 258, 260-61, 266-67, 
281, 286 ; activities due to, 245, 
Rajavarta, 129, 156, 177. 
Raktikas, 142, 284, 
Ramayana, 106, 114, 
Ranga, 142, 
Rasa, 116, 166, 
Rasabandha, 193, 
Rasachandrodaya, 128, 
Rasachintamani, 155, 
Rasadarpana, 128, 
Rasadipa, 128, 
Rasadipika, 128, 
Rasahridaya, 118, 122, 147-49, 160, 
Rasaka, 130, 138, 148, 153, 156, 167, 
171, 187, 
Rasakalpa, 122, 156-57, 
Rasakamadhenu, 128, 
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Rasakankali, 128. 
Rasakarpura, 163, 206. 
Rasakashayavaidyaka, 128. 
Rasakaumudi, 162, 229. 
Rasakautuka, 128, | 
Rasakriya, 166, | 
Rasamangala, 159, 161. 
Rasamanjari, 161, 164. 
Rasamrita, 109, 110, 161. 
Rasamritachurnam, 109, 110. 
Rasanakshatra, 159, . 
Rasanakshatramalika, 159, (क, 
Rasanjana, 175. 
Rasapanka, 188, 
Rasaparpati, 110. 
Rasapradipa, 122, 162, 194, 197. 
Rasaprakasasudhakara, 122, 
171, 172. 
Rasarajalakshmi, 159, 196, 199, 
Rasarajamahadadhi, 128. ; 
Rasaranjana, 164, 
Rasaratna, 128, 
Rasaratnakara, 116-19, 122, 129, 131, 
135, 159, 164, 169, 196, 205-6, 
236. 
Rasaratnapradipa, 128, 229. 
Rasaratnasamuchchaya, 122, 133-34, [| 
152,153, 158, 159, 161, 166, 229, 
230 ; chemistry in, 163, 195, 
Rasarnava, 118, 119, 122, 135-40, 160, 
161, 164, 169, 206, 228, 229, 
Rasas, 135, 156, 166, 176, 196; king of, 
131 ; common, 175; eight, 148. 
Rasasara, 160, 
Rasasarvesvara, 128, 
Rasasidhhas, 118, 
Rasasiddhi, 167, 
Rasasiddhisastra, 124, 
Rasasiddhipradayaka, 167. 
Rasasindura, 194, " 
Rasa-tanmatra, 263, 
Rasavandha, 193, 
Rasavisvadarpana, 128, 1 
Rasayana, 37, 63, 118,166, 168. б D 
Rasayogamuktavali, 128. 
Rasendravaskara, 128. 
Rasendrachintamani, 158, 159, 161, 194, डं 
206, à 
Rasendrachudamani, 122, 151, 152, 187, 
188, 


153-54, 


IN 


Rasendrakalpadruma, 161. 
Rasendramangala, 134, 
RaSendrasarasamgraha, 161, 194, 207. 
Rasesvarasiddhanta, 128. 


` Rasi, 230, 


Rati, 129, 

Ratnas, 166, 

Ratnakara, 161. 

Ratnapariksha, 202, 

Ratnarasayanasiddhi, 143, 

Realgar, 62, 65, 69, 172, 174, 175, 179. 
198, 

Reals, 41, 244-46, 249, 254, 256, 257, 
272 ; collocation of, 247, 252, 254. 

Red ochre, 65, 69, 70, 172 173, 207. 

Red-yare cultures, 1, 5, 

Reh, 204, 276, 

Rgyud, 123, 

Rigveda, 34-36, 

Rishis, 240. 

Riti, 94, 

Ritika, 185, 

Roasting, 191, 

Rock orystal, 29, 30; -salt 138, 179. 

Romaka, 143, 184, 192, 204. 

Romakanta, 182. 

Roupyamala, 111. 

Ruby, 56, 177, 203. 

Rudanti, 179. 

Rudrayamalatantra, 122, 163, 197. 

Rukminisvayamvara, 228. 

Rungwalas, 219. 

Rupa-tanmatra, 262. 

Rupyabhraga, 197. 


8 


Sabda-tanmatra, 261, 

Sabdavedha, 189. 

Saffron, 140, 

Sahajam, 181. 

Saindhava, 56, 62, 148, 192, 

Sajji, 205. 

Sakambari, 204, 

Salammoniae, 131, 139, 157, 176, 179. 
Salts, 56, 192, 204; five, 62; six, 148, 192. 
Saltpetre, 66, 138, 225, 228. 

Samadhi, 120. 


Samaveda, 36. 


“Samaja, 57. 
Sambhara, 57, 
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Sambhuyakriya, 290, 

Samghatya, 55. 

Samhata-bhuta-dharma, 290. 

Samkhadravaka, 162, 163, 200, 230. 

Samkhadravarasa, 187, 

Samkhya, 41-43, 59, 247, 249, 

Samkhyakarika, 48, 148. 

Samkhya philosophy, 43, 44, 

Samkhya-Patanjala, 243 ; view of, 41 ; 
system, 243, 244, 

Samudaya, 247. 

Samudra, 56, 62, 148. 

Samudram, 192. 

Samyuhya, 55. 

Samyutta-Nikaya, 49, 

Sapphire, 56, 177, 203. 

Sarasava, 63. 

Sarji, 145. Р 

Sarjikakshara, 65, 68, 148, 235. 

Sarkarasava, 63. 

Sarngadhara-Paddhati, 216. 

Sarngadhara-Samgraha, 160. 

Sarvesvararasayana, 124, 141-43. 

Sastrapana, 103. 

Sasyaka, 50, 136, 137, 148, 156, 167. 

Sattva, 41, 244-45, 247, 281. 

Saurashtraja, 230. 

Saurashtri, 138, 153, 156, 

Sautrantik€s, 290, 

Sauvarchala, 56, 62, 148, 192, 204, 228. 

Sauvira, 138. 

Sauviranjana, 175, 

Schema, 254, 256, 

Scientiflc spirit, decline of, 239. 

Seals, 19 ; analysis of, 19. 

Sesamum, 56, 

Shyama, 37. 

Siddhas, 125. 

Siddhayoga, 108 ; chemistry in, 109. 

Siddhis, 120. 

Sila, 137, 144. 

Silarasa, 142. 

Silajatu, 170. 

Silver, 28, 29, 65, 129, 130, 148, 181; 
calx of, 111; coins, 92; fabrica- 
iion of, 155 killing of, 181, 
196; ores, 50, 58; preparation 
of, 71; properties of, 53; 
purification of, 142, 181; sul- 
phide, 181; working of, 53. 
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Sinduvara, 51, 

ва, 37, 58. 

Sisakam, 184, 

Sittars, 125, 127, 

Skin, 279, 

Skandha, 47, 291, 292, 

Slate, 29, 

Smantshos, 144, 145. 
Smell-potential, 263, 

Soaps, 234, 235, 300, 

Soap-stone, 29, 

Soda, sulphate of, 207. 

Sodalite, 29, 

Solutions, 300. 

Solvents, 193. 

Soma rasa, 36, 114, 115, 
Sound-potential, 261, 

Soup, 300, 

Space, 254, 256, 284, 302, 
Spandana, 305, 

Sparsha-tanmatra, 262, 

Sphatika, 73, 

Spinel, 148, 

Spirits of hartshorn, 68, 

Sramana, 121. > 
Sringika, 192. 
Srotonjana, 71, 137, 175, 
Stambhanachurnam, 115, 
Steatite, 15, 19, 20, 29, 30; -Gbjeots, 19, 
Steel, 101, 102, 103, 211, 
Sthula-bhuta, 250, 258, 

Stibium, 71. 

Stibnite, 137, 151, 

Stone-age culture, 87. 

Stone beads, 83, 

Subarnapariksha, 239, 

Subject series, 248. 

Suhrillekha, 117, 

Sukraniti, 214, 225, 226, 228, 
Sukranitisara, 239. 

Sukshma-bhuta, 250, 287, 288, 289, 304, 


> 


Sulphur, 62, 138, 139, 148, 156, 172,179, 


Sulphuric acid, 163. 
Sumerian culture, i, 7, 10, 
Supakita, 142, 

Sura, 36. 

Surgery, 240, 

Surkhi, 83, 

Sutra, 70, 123, 
Suryakanta, 177. 
Sushkatuttha, 54, 
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Sutam, 227. i 
Suvarna, 285, 
Suvarnatantra, 199, 
Svarnapushpika, 179. 
Svarnasindura, 194, 
Svarnatantra, 199. 
Svedani yantram, 139. 
Svetabhasma, 155, 207, 279, 
Svetarasa, 145, 
Svetasringa, 145, 
Synthesis, 272, 

Syphilis, 162, 197, 


T 


Taittiriya Brahmana, 239, > 

Talaka, 174, 227, 

Tale, 19, 

Tamas, 41, 244-47, 249, 287, 

Tamrayoga, 110, 

Tanmatra, 43, 248, 254, 255, 258-62, 
264, 266, 268, 286, 289; Tasa, 
263; rupa, 262, 265; sabda, 262, 
264, 265 ; sparsha, 262, 265. 

| creation, 258, 

Tanjur, 124, 

Tantra, 68, 

Tantric cult, 108, 113, 114, 125, 127. 

Tapya, 130, 

Tarkasamgraha, 301, 

Taste-potential, 263, 

Tathagata, 39, 149, 

Tatpara, 284. 

Tatparyyatika, 302, р) 

Tattvarthadhigama, 293, 

Teja-paramanu, 259, 

Tejas, 43, 44, 263-66, 270, 276, 277, 287, 
288, 301. 

Temple of Juggernath, 212, 

Terracotta, 13, 76. 


Tikshna, 52, 54, 147, 148, 183 j 
lohachurna, 227, 

Tikshnam, 192, 

Time, 254, 255 ; measure of, 284, 

Tin, 27, 29, 65, 184; ores, 51; prepara- 


tion of, 71 ; purification of, 184; 
Stone, 58, 
Tinning, 216, 
Tri vrit-karana, 289, 
Tiryakpatanam, 190. 
Tola, 285. 


SE 


. Trapu, 52. 


ना: 
H ve rataka, 176, 
Nya: 
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Tapaz, 177, 
Togch-potential, 262, 
Transitional period, ii, 108. 


Trasarenus, 285, 286, 
Treatise on Polity, 50. 
Triphala, 57, 142, 
Tripitaka, 59. 

Trona, 137, 235. 
Trutis, 984, 

Tubari, 103, 

Tubri, 228. 
Turquoise, 29. 
Tuttha, 197. 

Tuvari, 153, 172, 230, 
Tyre£n purple, 240, 
Tvagasava, 63, 


U 


Udbhedaja, 56. 
Ultrachemical compounds, 275. 
Unit potentials, infra-atomic, 260, 
Universe, disintergration of, 258, 
Upadamsa, 162. 
Upanishad, Chhandogya, 41, 42. 
Upanishads, 35, 40, 47. 49, 243, 
Uparasas, 135, 156, 166, 172, 196, 
Urddhapatana apparatus, 152. 
Urine, 192, 279, 
Uttarasthanam, 71, 
Uttaratantra, 61, 
Utthapana, 151, 188. 

‹ 


v 


Vaibhashikas, 290, 

Vaikranta, 148, 156, 167, 168, 177, 179, 
201, 204, 

Vaishyas, 34, 

Vajina, 299. 

Vajra-lepa, 104, 105. 

Vajram, 167, 177, 201. 

Vajra-samghata, 104, 105, 

Ve Куа-рафуа, 306. 

Valuka-kasisa, 178, 

Vangam, 184, 

Vanhi, 193, 


Tgas, 237, 
Vartaloham, 156, 180, 185, 
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Varttika, 243, 
Vasana, 238. 


,Vasitakam, 55. 


Vayu, 43-45, 259, 263-66, 270, 276, 277, 
287, 288 ; bhuta, 262 ; nirupana, 
300, 

Vayuram kham, 304. 

Vedanta, 243. 

Vedantio view, 287. 

Vedic age, ii; period, 34-89. 

Vedha, 338, 

Vengagvedi, 228. 

Vermilion, 206, 227. 

Vida, 138, 139, 145, 147, 150, 157, 205, 
229. 

Vidam, 133, 135, 148, 192. 

Vihara, 95. 

Vimala, 131, 137, 148, 167, 160, 

Visa, 145. 

Visha, 193. 

Vishnu Purana, 261, 262, 984, 

Vit, 63, 205, 

Vital elixir, 63, 113. 

Vitriol 140, 170, 172; blue, 307, 232; 

“ essence of, 173 ; green, 173, 

Vivarta, 287, * 

Vrihat-samhita, 104, 105, 106, 202, 243, 

Vyasa-bhashya, 243, 253. 


w 


Wares, Amri, 3; Arretine, 83, 85; 
Kulli, 6; Nal, 3; Zhob, 6, 

Water atom, 263. 

Weight of air, 306. 

Weight and measures, 284, 

White lead, 29, 

Wootz, 103, 216, 


^d 


Yajurveda, 36, 239, 

Yantram, 134, 189; adhaspatana, 134, 
189; agnisoma, 134; bansha, 
134; bhudhara, 134, 190 ; bhu- 
vaspatana, 134; chacki, 134; 
charana, 131; dhupa, 191; 
dipika, 146, 189 ; dola, 134, 135, 
140, 179, 189; gajadanta, 134; 
gamana, 134 ; gandhaka trahika, 
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134; garbha, 132, 135; ghona, 
131; gudabhraka, 134 ; handika, 
134; hamsapaka, 136; jalika, 
134; Касћећара, 134; kam- 
bhajana, 134 ; koshthi, 133, 137 ; 
lavana, 190; musha, 134, 135; 
malika, 134, 190 ; narayana, 
134; niyamaka, 134; patana, 
191, 134, 189; peshana, 134; 
sila, 134; svedani, 189; tiryak- 
patana, 190; tula, 134; 
valuka, 134, 190; vidyadhara, 
190. 

Yasadayaka, 197, 

Yava, 286, 

Yavakshara, 56, 65, 68, 145, 148, 276. 

Yavanas, 168. 

Yoga, 119» 120. 


Yogabartika, 114. 
Yogacharabhumisastra, 119. 
Yogachurna, 115, 228. 
Yogaraja, 111, 

Yogaratnakara, 128, 
Yogasudhanidhi, 128. 

Yoga system, 41. 

Yogavartika, 115, 228, 260, 263, 
Yuka, 286. 

Yukti kalpataru, 216. 


Z 
Zhob culture, 1, 5. 


Zinc, 197 ; extraction of, 138, 153, 155, 
157, 171; localities of, 198; 


synonyms of, 197. 
Zircon, 177. 


